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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBiseTCs OAHMM M3 0a30BBIX KypCOB Ha YpPOBHE CpETHETO OOIIero
oOpa3oBaHMsl, TaK Kak 00eCleYrBaeT BO3MOKHOCTh M3YUEHHUS NUCUUIUIMH €CTECTBEHHO-
HAYYHOW HAIPaBJICHHOCTH U MPEIMETOB T'yMaHUTApHOro Hukia. [lockoibKy Joruyeckoe
MBILLIEHHE, (POPMUPYEMOE NPU U3YUEHUH 00YYarOIIUMHUCS MOHATHUHHBIX OCHOB T€OMETPUH,
IpU JOKA3aTeNbCTBE TEOPEM U IOCTPOCHUU LENOYKHU JIOTHYECKUX YTBEPKACHUN IpU
peIlIeHnH TeOMETPUYECKMX 3a7ad, YMEHHE BBIABUTATh W OINPOBEPraTb THIIOTE3bI
HETMOCPEACTBEHHO HCIIONIB3YIOTCS TPHU PEIICHUH 3a/lad eCTECTBEHHO-HAYYHOTO IWKIA, B
JaCTHOCTU (PU3UYECKUX 3a]1a4.

[lenb ocBOeHUs MporpaMMbl yueOHOro kypca «I'eomerpus» Ha yriayOiaéHHOM ypoBHE
— pa3BUTHE UHIMBUIYAJIbHBIX CIOCOOHOCTEN 00yYaroIMXCsl IPU U3YYEHUH T€OMETPUH, KaK
COCTaBJISIONIECH MpeaMeTHON obnactu «MartemaTuka U HHPOPMATHKay yepe3 oOecrieueHue
BO3MOXKHOCTH NMPUOOPETEHUS U UCIOIB30BaHUs 00jee MIyOOKHX T€OMETPUUYECKUX 3HAHHM
U JIeHCTBUM, crneuu(UYHBIX TEOMETPUH, U  HEOOXOAMMBIX I  YCIEUIHOTO
po(heCcCUOHATIBHOTO 00pa30BaHus, CBA3aHHOTO C HUCIIOJIb30BAHUEM MaTEMaTHKU.

[TpuoputeTHHIME ~ 3al@adaMH  Kypca TeOMETpHH Ha YIUIyOJE€HHOM  ypOBHE,
PaCHIMPSIONIMMH U yCUIUBAIOIIUMH Kypc 0a30BOT0 YPOBHSI, SIBISIFOTCS:

pacliupeHue TMpPEeACTaBICHUS O TEOMETPHUM KaK dYacTH MHUPOBOH KyJIbTYpbl U
(dbopMupOBaHKE OCO3HAHUS B3aMMOCBSA3H T€OMETPUH C OKPYKAIOLIUM MHPOM;

(opMUpOBaHKE MPEJCTABIECHUS O NPOCTPAHCTBEHHBIX (UIypax Kak O Ba)KHEMIIUX
MaTEeMaTHYECKUX MOJIENSIX, TO3BOJISIONIMX OMUCHIBATh M H3y4YaTh pa3HBIC SBICHHUS
OKpY’>KaloIllero MHpa, 3HAaHWE MOHIATHMHOTO amnmapara mo pazaeny «CrepeoMeTpusi»
y4eOHOTr0 Kypca reOMETpHH;

(¢opMuUpOBaHHE YMEHMs BIAJETh OCHOBHBIMHM IOHSATHUSIMH O IPOCTPAHCTBEHHBIX
¢urypax u uX OCHOBHbIMU CBOMCTBaMH, 3HaHUE TEOPEM, GOPMYJ U YMEHUE UX IIPUMEHSITh,
YMEHHsI IOKa3bIBaTh TEOPEMBI M HAXOIUTh HECTAHIAPTHHIE CTIOCOOBI PEIICHHUS 3a/1aY;

dbopMupoBaHHE yMEHHs paclo3HaBaTh Ha UepTEkax, MOJACISAX M B peajlbHOM MHUpE
MHOTOTPaHHHUKH U Te€Ja BPAIeHUsI, KOHCTPYUPOBATh T€OMETPUUECKUE MOJIEIIH;

(¢opMUpOBaHHE  TOHUMAHUS  BO3MOXKHOCTH  aKCMOMATUYECKOTO  MOCTPOECHMSI
MaTeMaTHYECKUX TeOpHid, (GOpMHUPOBAHKE MOHUMAHHSI POJIM AKCHOMATHKH TIPU TIPOBEICHUH
pacCykJIeHUN;

dbopMupoBaHrUEe yMEHUS BIAJCTh METOJaMH JO0Ka3aTelIbCTB M aJITOPUTMOB PEILICHUS,
YMEHHMSI MX HIPUMEHATb, MPOBOAMTH JOKAa3aTElbHbIE PACCYXKJIEHUS B XOJE PpELICHMS
CTEpEOMETPUYECKUX 3aJad M 3aJad C MPAKTHUYECKUM COJep)KaHueM, (OpPMUPOBAHUE
NPEJCTaBICHUS O HEOOXOAMMOCTH JIOKA3aTelIbCTB NMPU OOOCHOBAHUM MaTeMaTHYECKUX
YTBEPKACHUIA U POJIH aKCHOMATUKU B IPOBEJCHUH EAYKTUBHBIX PACCYKIACHHUIA;

pa3BUTHE U COBEPLICHCTBOBAHME HHTEIUIEKTYaJbHBIX M TBOPYECKUX CIIOCOOHOCTEH
oOyuaroluxcs, M03HABaTeIbHOM aKTUBHOCTH, MCCIIEOBATEIbCKUX YMEHUM, KPUTUUHOCTU



MBIIUICHUS, UHTEPECa K U3YYEHUIO T€OMETPUH;

dbopmupoBaHrue (HYHKIMOHAIBLHON TPaMOTHOCTH, PEJIEBAHTHOW T€OMETPUU: YMEHUS
pacno3HaBaTh MPOSIBJICHUS T'€OMETPUUYECKUX MOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEW B
peabHBbIX JKM3HEHHBIX CUTyalMsIX M MOpU HM3YYEHUU JPYTrUX YYEOHBIX MPEIMETOB,
MPOSIBJIEHUS 3aBUCUMOCTEN M 3aKOHOMEPHOCTEM, MOJEIUPOBAHHS PEATBbHBIX CUTYallUH,
MCCIIEIOBAHUS IOCTPOEHHBIX MOJEIIEH, HHTEPIPETAIIUU MTOJIYUYEHHBIX PE3YJIbTaTOB.

OCHOBHBIMM COJIEp’KaTEIbHBIMU JIMHUAMH y4yeOHoro kypca «l'eomerpusi» B 10-11
KJaccax sBIstOTCA: «IIpsiMble M TJIOCKOCTH B MPOCTPAHCTBE», « MHOrorpaHHUKNY, «Tena
BpalleHus», « BEeKTOpbl 1 KOOPJUHATHI B IPOCTPAHCTBEY, «JIBUXKEHUS B TPOCTPAHCTBEY.

ChopmymupoBannoe Bo PI'OC COO TtpeboBaHUE «yMETh ONEPUPOBATH MOHATHUIMIY,
peleBaHTHBIMU TE€OMETPUU Ha yriayonéHHom ypoBHe oOyuenus B 10-11 kiaccax,
OTHOCUTCS KO BCEM COJEp)KATEIbHbIM JIMHUAM Y4eOHOTro Kypca, a QopMupoBaHUE
JOTUYECKUX YMEHMI pacrpeiensieTcs He TOJIBKO IO COJIEep)KAaTeNIbHbIM JIMHUSM, HO U 10
rogam  obOyuenus. CopepxaHue 00pa3oBaHUS, COOTBETCTBYIOLIEE IPEAMETHBIM
pesynbTatam ocBoeHus denepanbHON paboyeilt mpOrpaMmbl, paclpeneIEéHHbIM M0 ToJlaM
oOy4eHMs, CTPYKTYpUpPOBaHO TakUM 0Opa3oM, 4YTOObI KO BCEM  OCHOBHBIM,
NPUHIMIHAIBHBIM BOIIpOCaM OOywyaroluecs oOpamaiuch HEOAHOKPATHO. DTO MO3BOJISET
OpraHU30BaTh OBJIAJICHUE F€OMETPUUYECKUMU MOHATUSIMU U HABBIKAMU TMOCJIEAOBATEIBLHO U
MOCTYIATENIBHO, C COOIOACHIUEM MPUHIIMIIA TIPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKIIOYATh
B OOIIYI0 CUCTEMY T'€OMETPUUECKUX MPEICTABICHUN 00yUYalOMUXCsl, paCIIUpAst U yriayOmsis
e€, 00pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexos K U3y4EHUIO TEOMETPUHU Ha YIrIyOJEHHOM YPOBHE MO3BOJISIET:

co3aath yciaoBus s auddepeHumanui o0ydYeHHsl, MOCTPOSHUS WHIUBUTYTBHBIX
oOpa3oBaTeNbHBIX MpOTrpaMM, OOECIEeUnUTh YIIYyOJIEHHOE W3YyYEeHHUE TEOMETPUU Kak
COCTaBJISIONICH yueOHOro npeamera «MaremaTukay;

MOATOTOBUTh OOYYAIOIIUXCA K TMPOJOJDKCHHUIO H3YUYCHHS MaTEMaTHKU C Y4ETOM
BbIOOpa Oyaymied mpodeccun, obOecnednBas MPEEMCTBEHHOCTh MEXKIYy OO0IuM U
po¢eCCHOHAIIEHBIM 00pa30BaHUEM.

Ha u3ydenue yue6HOro Kypca «['eoMeTpusi» Ha yriiyOsn€HHOM ypoBHE oTBoAUTCS 204
gaca: B 10 xmacce — 102 yaca (3 yaca B Henmenmo), B 11 kmacce — 102 yaca (3 yaca B
HEJICITIO).



COJEPXAHUE OBYUYEHUA
10 KITACC

IIpsiMble M JIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  TIOHATHS ~ cTepeoMeTpuu. Touka, TmpsAmas, IUIOCKOCT,
npocTtpaHcTBO. [loHsATHE 00 AaKCMOMATUYECKOM IOCTPOCHHH CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPHUHU U CIICICTBUSA U3 HUX.

B3anmHoe pacnosiokeHue MNpsMBIX B IIPOCTPAHCTBE: IEpPECEKaroIuecs,
napajulelibHble W CKpeluBaromuecss mnpsmble. [IpU3Hakum CKpemMBarOIUXCs
npsaMbIX. [lapamienbHOCTh IPSAMBIX U IIOCKOCTENW B MMPOCTPAHCTBE: NapaJuIeIbHbIE
IPSAIMBIE B IIPOCTPAHCTBE, MAPAJIIEIBHOCTD TPEX MPSIMBIX, MAPAIIIETBHOCTD IIPAMON
U 1iockocTH. [lapanienbHoe W LIEHTpaJbHOE NPOEKTUPOBAaHUE, H300pakeHHe
¢uryp. OcCHOBHBIE CBONCTBAa NapajjIeNbHOrO MpoekTupoBaHus. M3o0paxeHue
¢Guryp B mapajyuiesbHONW MPOEKUHUU. YTJbl C COHAMPABIECHHBIMU CTOPOHAMH, YIOJ
MEXIy NpSMBIMU B IIPOCTpaHCTBE. [lapaiienbHOCTh MIIOCKOCTEN: NapauleIbHbIC
IJIOCKOCTH, CBOMCTBA MapajuIeabHbIX IJIOCKOCTEM. [Ipocreimue
OPOCTPAHCTBEHHbIE (UIYpbl Ha IUIOCKOCTU: TETpajap, NapauleJenunen,
MMOCTPOECHUE CEUCHUN.

[leprieHIMKYISAPHOCTH NPSIMOM M TJIOCKOCTH: MEPIIEHINKYIISIPHBIE NPSMBIE B
IIPOCTPAHCTBE, NPSIMBIE MAPAJIIEIBHBIE W MEPHEHAMKYJSIPHBIE K IIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IIPAMOM M IUIOCKOCTH, TeOpeMa O IIpsAMOU
NIEPIEHAUKYJIAPHON IIJIOCKOCTH. OptoronansHoe IIPOCKTUPOBAHHUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU 10 IUIOCKOCTH, PACCTOSIHUE
OT HOpsAMOM 10  IJIOCKOCTH,  MNpoeKuuss  (GUrypel Ha  IUIOCKOCTb.
[leprieHIMKYIAPHOCTh  IUIOCKOCTEW: NPU3HAK  IEPIECHIUKYJSIPHOCTH — JIBYX
IJI0CKOCTEN. Teopema 0 TpEX NMEepPIEeHIUKYIIApaX.

VYl B OPOCTPAHCTBE: YroJl MEXAY NPSMOM WM IJIOCKOCTBIO, BYTPaHHBIN
yTOJI, JUHEWHBIA YTOJI ABYTPAHHOTO yrila. TpEXrpaHHBI U MHOTOIPAHHBIE YTJIBI.
CBoiicTBa IUIOCKMX YIJOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKUX U
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yria. TeopeMbl KOCMHYCOB U CHUHYCOB IS
TPEXTPAHHOIO yIJa.

MHororpaHHuKHU

Buapel MHOrOrpaHHuKoB, pa3BEpTka MHOrorpaHHuka. [Ipu3ma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBasi U TIOJHAs MOBEPXHOCTh MPHU3MBI.
[Tapayutenenurien, OPSAMOYTOJBHBIA — NapajuleeNuNne]] U  €ro  CBOMCTBA.
Kparuaiimme mnyTd Ha TIOBEPXHOCTH MHOrorpaHHuka. Teopema Oinepa.
[TpoctpanctBenHas Tteopema Iludaropa. Ilupamupa: n-yroiapHas mnHpaMuja,
npaBuwibHasi W ycedy€HHass mnupamuabl. CBoiicTBa péOep M OOKOBBIX TI'paHel
IIPaBWJIBHOW nupamubl. lIpaBuibHBIE MHOTOIpaHHUKM: IIpaBWJIbHAS IIpU3Ma U



npaBWIbHAs MHpPaMHUIA, TMPaBWIbHASA TPEYrojibHas MUpPaMHIA W TPaBUIIbHBIN
TeTpadip, KyO0. IlpencraBieHue o mpaBUIIBHBIX MHOTOTPaHHUKAX: OKTadp,
JOAECKAdIP U UKOCADIP.

Bbluucnenue 3J1€MEHTOB MHOTOTPAaHHUKOB: pEOpa, AMAroOHaIH, YIJIbL.
[Tnomans OOKOBOW TMOBEPXHOCTH U TOJHOW TOBEPXHOCTU MPSMOM TMPUZMBI,
oAb OCHOBAaHMM, TeopeMa O OOKOBOW IOBEPXHOCTU MPSIMON TPHU3MBIL.
[TImomansr OOKOBOW MOBEPXHOCTU W TOBEPXHOCTH MPABUIBLHON MUPaMU/IBI,
TEOpeEMa O IUIOIIAAN YCEYEHHON TUPAMHU/IBI.

CumMmeTpuss B TOPOCTPAHCTBE. DJIEMEHTHl CHUMMETPUU  MHPABUIIBHBIX
MHOTOTpaHHUKOB. CUMMETpUsi B MPABWIBHOM MHOIOTPAaHHUKE: CHUMMETPUS
napajielienuneaa, CUMMETPHS MPABWIbHBIX MPHU3M, CHUMMETpPUS NPaBUIbHON
MAPaMU/IBI.

BekTopbl U KOOPANMHATHI B MPOCTPAHCTBE

[ToHaTHsi: BEKTOp B MNPOCTPAHCTBE, HYJEBOW BEKTOP, IJMHA HEHYJEBOTO
BEKTOpPa, BEKTOPbl KOJUIMHEApPHBbIE, COHANpPAaBJICHHbIE U IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. [[eCTBUSA C BEKTOPAMU: CIIOKEHUE
U BBIYMTAHHE BEKTOPOB, CYMMa HECKOJIbKUX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yucio. CBOKCTBA CIOKEHUSI BEKTOPOB. CBOMCTBA YMHOXKEHHUS BEKTOpPA HA YHUCIIO.
[Tonarue koMmruiaHapHble BEKTOpBI. IIpu3HAK KOMIUIAHAPHOCTU TPEX BEKTOPOB.
[IpaBuino mnapamnenenunena. Teopema O pa3joKEHUHM BEKTOpa MO TPEM
HEKOMIUJIaHApHBIM ~ BekTopaM.  lIpsiMmoyrosbHas  cucreMa  KOOpJIMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBs3b MEXIYy KOOpPAMHATAMHM BEKTOpA U
KOOpJIMHATaMHU TOYEK. YTOJ Mexay BekTopamMu. CKalsipHOE MpPOU3BEJICHUE
BEKTOPOB.

11 KIIACC

TeJsia BpaleHus

IloHATHA: DUIMHAPUYECKAsE IIOBEPXHOCTb, KOHHMYECKas IIOBEPXHOCTD,
chepuueckas IMOBEPXHOCTb, OOpasylooliue MoBepxHocTed. Tena BpaleHus:
UWIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. BzaummHoe pacnonoxxeHue
cheppl W IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0paxkenue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuuapa u KoHyca. CummeTpus cdepsl u
napa.

O6bEéM. OcHoBHbIE CcBoOMcTBa 00BEMOB Ten. Teopema 00 o00bEME
NpsSIMOYTOJILHOTO Tapajuiesnenunena v ciaeactsus u3z He€. OObEM mnpsmoil u
HAKJIOHHOW MpPU3MBI, WIMHIpA, TUPaMHUIbl 1 KoHyca. O0BEM mapa U mapoBOTO
CErMeHTa.

KoMOuHanumu Ten BpallleHMss M MHOTOrpaHHUKOB. [lpu3ma, BnucaHHas B
UWIMHAP, ONHMCAaHHAas oOKojo wuiuHapa. llepeceuenue cdepsl U mapa ¢
mwiockocThio. Kacanue mapa u cdepsl miockocTbio. [IoHATHE MHOTrOrpaHHHKA,



OMHCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOTPAaHHUK WIIU TEJO
BpaIICHUS.

[lnomans MOBEPXHOCTH LUIMHJpA, KOHyca, IUomanas chepbl U e€ vactei.
[Tonooue B mnpoctpanHcTBe. OTHOLIEHHE OOBEMOB, IUIONIAAEH MOBEPXHOCTEH
nonoOHbIX Quryp. IlpeoOpazoBanue momoOus, roMmoretus. Pemienwe 3amad Ha
IUIOCKOCTHU C UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoenue ceueHnii MHOTOTPAHHUKOB M TEJ1 BPAIllEHUs: CEUCHUS IIUIIMH]Ipa
(mapaJiienbHO M MEPNeHAUKYISIPHO OCH), CEYeHHUsT KoHyca (mapajuielibHbIe
OCHOBAHHUIO U MPOXOJAIINE Yepe3 BEPIIMHY), CEUEHUS IIapa, METOIbI TOCTPOCHUS
CEUYEHUI: METOJ| CJIEJIOB, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJ MEPEHOCca
CEeKyIIeH MIOCKOCTH.

BekTopbl H KOOPAMHATHI B MPOCTPAHCTBE

Bektoper B mpoctpanctBe. Onepannu Hax BeEKTOpaMH. BektopHoe
YyMHOXE€HHE BeKTOpoB. CBOICTBa BEKTOPHOrO yMHOXeHUA. [IpsiMoyrosibHas
cucTeMa KoopAuHaT B mpocTpaHcTBe. KoopauHatel BekTopa. PasznoxeHnue BekTopa
no 6Oasucy. KoopauHaTHO-BEKTOPHBIM METOJl TPHU PEIICHHUH TeOMETPUUYECKHUX
3azay.

JBMKEeHUN B POCTPAHCTBE

JBwxenus npoctpancTBa. OTtoOpakenus. [[BMkeHUsS U paBEHCTBO (uryp.
OOmue cBoicTBa JBW)XCHUW. Buubl ABWXKEHUN: TMapajyIebHBIN IEPEeHOC,
IEHTpaJbHass CUMMETPHS, 3€pKajJibHas CHUMMETPHs, IMOBOPOT BOKPYT MPSMOM.
[Ipeo6pazoBanus noaodus. [lpsimas u chepa Diinepa.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamxaanckoe BOCIMTAHME:

c(hOpPMHUPOBAHHOCTD IPAKIAHCKON MO3UIIMK 00yYaIOIIETOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4J€Ha  POCCHMCKOro  0OIiecTBa,  NPEICTaBIEHUE O
MaTeMaTUYECKUX OCHOBax ()YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUIA,
OpoLeayp TPakIaHCKOTO o0IIecTBa (BBIOOpHI, OMNPOCHI W JIPYyroe), yMeHHue
B3aUMOJICHCTBOBaTh C COIMAJIbHBIMA HWHCTHUTYTAMHU B COOTBETCTBHUM C HX
GYyHKUIHUSAMHA ¥ Ha3HAYCHHUEM;

2) naTpuoTH4YecKOe BOCIIUTAHME:

c(hOpPMUPOBAHHOCTh POCCUUCKON Tpa’kAaHCKOW MIEHTUYHOCTH, YBAXKEHUS K
IPOLUIOMY M HACTOAIIEMY POCCHUMCKOW MaTeMaTHKH, LIEHHOCTHOE OTHOLIEHHE K
JOCTHKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUUCKOW MAaTEMaTHUYECKOW IIKOJIBI,
UCIOJIb30BAaHUE ATUX JOCTIDKEHHM B JAPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMMKHU;

3) AyXOBHO-HPaBCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE AYXOBHBIX IIEHHOCTEH POCCUUCKOTrO Hapoja, cpopMHUpPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHMUSI, 3TUYECKOIO MOBEJAECHUS, CBA3AHHOIO C MPAKTUYECKUM
INPUMEHEHUEM JOCTH)KEHUHM HAyKH M JEATEIbHOCThIO YYEHOrO, OCO3HAHUE
JIMYHOIO BKJIa/1a B MOCTPOCHHUE YCTOMUYMBOTO OyAYIIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYas 3CTETHKY MaTE€MaTUYECKHX
3aKOHOMEpPHOCTEH, 0OBEKTOB, 3a/a4, PEHICHUH, pacCyKIACHHUM, BOCIPUUMUYHUBOCTh
K MaTeMaTHUYECKUM acleKTaM Pa3iuyHbIX BUJOB UCKYCCTBA;

5) pusunuyeckoe BocMTAHME:

chOpPMUPOBAHHOCTh YMEHHUS NPUMEHATh MaTEeMaTHUYECKUE 3HAHUA B
UHTEpecax 3/10pOBOTo U 0e301acHoro oopasa KM3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 37I0pPOBbIO (370pOBOE NUTaHUE, COANIAHCUPOBAHHBIM PEKUM 3aHATUU U
OTJIbIXa, peryisipHas (pu3nyeckas aKTUBHOCTH), (PU3MUECKOE COBEPUICHCTBOBAHUE
IIPU 3aHATUSAX CHOPTUBHO-03J0POBUTENBHON I€ATEIbHOCTBIO;

6) TpyaoBoe BocIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HaHHME IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  ACSATENBHOCTH, CBA3AHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSMHU, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynymieit mnpodeccurn W pealn30oBbIBATH COOCTBEHHBIE >KU3HEHHBIC ILIAHBI,
FOTOBHOCTh M CIHOCOOHOCTH K  MaTeMaTHYEeCKOMY  OOpa3oBaHUIO H



caM0OOpa30BaHUIO Ha TMPOTSDKEHHH BCEW JKU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUHU NIPAKTUYECKUX 3a/1a4 MaTEeMaTUYECKON HAIPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpPMUPOBAHHOCTh  JKOJIOTMYECKOW  KYJbTYpbl, TOHUMAHHUE BIIUSHUS
COLUAIBHO-9KOHOMUYECKUX IPOLIECCOB HA COCTOSTHUE MPUPOJHOU U COLIMAJIBHOU
Cpelbl, 0CO3HaAHUE MI00ANTBHOTO XapaKTepa dKOJIOTHUECKUX MPOoOJIeM, OpUEHTAIUS
HAa TPUMEHECHHE MaTEMAaTHMYEeCKUX 3HAHUN IS pelnieHus 3agady B 00JacTu
OKpYXarUEel Cpeapl, IUIAHUPOBAHUE MOCTYNKOB M OLEHKH HX BO3MOXHBIX
MOCJICICTBUI JIJISL OKPYKAIOILIEH CPEbI;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMUPOBAHHOCTh MHMPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUsI HAyKU U  OOIICCTBEHHOM  MPAKTUKH, TOHUMAaHUE
MaTeMaTUYeCKOM HayKh Kak c]epbl 4enoBEUECKOW MAesTeTbHOCTH, ITAmoB €&
pa3BUTHUSL M 3HAYMMOCTH JUIsl DPa3BUTUSl LUBUJIM3AIMU, OBJAJECHUE SI3BIKOM
MaTeMaTUKH ¥ MAaTeMaTUYECKOW KyJIbTypoll KakK CpEICTBOM IO3HAHHUS MHPA,
TOTOBHOCTh OCYUIECTBIIATh IPOEKTHYK) M HCCIIEIOBATEIBCKYI JEATEIbHOCTD
WHJMBUIYaJIbHO U B TPYIIE.

METAIIPEIMETHBIE PE3YJIBTATbHI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE el CTBUSA

ba3zoBble 1ornyeckue aeicTBu:

BBISIBISITh U XapAKTEPU30BaTh CYIIECTBEHHBIE INMPU3HAKHM MATEMaTUYECKHUX
OOBEKTOB, TIOHSATUM, OTHOIICHUH MEXIy MOHATUSAMH, (POpMyIUpPOBATH
ONpeIeNICHUs] TIOHATUM, YCTaHABIIMBATh CYIIECTBEHHBIA MPU3HAK KiIacCU(pUKAIIUH,
OCHOBaHMUS JJIs1 0000IICHNS ¥ CPAaBHEHHUS, KPUTEPUU MTPOBOIMMOTO aHAJTN3A;

BOCIIpUHUMATh,  (QOpMyJIHMpoBaTh U  NPeoOpPa3OBBIBATh  CYXKICHHUS:
yTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, CIMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;

BBISIBJISITh MATEMATHUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIOJCHUIX W YTBEPKICHUSX, TpEIaratb KPUTCPHUH IS
BBISIBJICHHS 3aKOHOMEPHOCTEN U NPOTUBOPEYU;

JenaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHYKTUBHBIX YMO3aKIIOUCHUH, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSATENIBHO J0KA3aTeIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMble ¥ OT MPOTUBHOTO), BHICTPAUBATh APTyMEHTAIINIO, IPUBOJIUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHUS U BHIBOJIBI;

BBIOMpaTh Crmoco0 pemieHuss ydeOHOW 3amayd  (CpaBHUBATh HECKOJBKO
BAPDUAHTOB  PEIICHUS, BbIOMpaTh Haubojee MOAXOMAIUA C  Yy4€ToM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3zoBble uccieaoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BOMNPOCHI KAaK HCCIEI0BATEIbCKUNA WHCTPYMEHT MO3HAHMS,
dbopMyIMpoBaTh  BOMPOCH,,  (PUKCUPYIOUIME  MPOTUBOpEUUEe,  Mpodiiemy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (OpMHUPOBATH TUIIOTE3Yy, ApPryMEHTUPOBATH
CBOIO MO3UIINUI0, MHEHUE;

MPOBOJIUTH CAMOCTOSITENIbHO CIUIAHUPOBAHHBIN IKCIIEPUMEHT, UCCIEOBAHHE
0 YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4YeCKOro 00beKTa, SBJICHUS, TIpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy 00BbEKTaMU, SBJICHUSMH, POIIECCAMU;

CaMOCTOSITeNIbHO (OpMyIMpOBaTh O00OOIIEHUSI W BBIBOABI MO pe3yjbTaTaMm
MPOBENCHHOTO  HAONIONECHMs, WCCJICNOBAaHMS, OIICHUBATH  JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHHUIA;

IIPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE IMpollecca, a TakKKe BbIJIBUTATh
MPEATNOJIOAKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSIX.

Pab6ora ¢ unpopmaumeii:

BBISIBIISATH JAehUIIMTHI MHPOPMAIIUH, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETAa Ha
BOIIPOC U JIJI PELICHUS 33]1a4U;

BbIOMpATh MH(OPMAIMIO U3 UCTOYHUKOB Pa3IUYHBIX THIOB, aHAJTU3UPOBATH,
CHUCTEMAaTU3UPOBATh W HMHTEPIPETUPOBATh HHGOPMAIIMIO PaA3JIMYHBIX BHUAOB U
dbopM mpeACTaBICHNS;

CTPYKTYpUPOBaTh MHGOPMAIHMIO, MPEACTABIATh €€ B Pa3IMYHBIX (opMax,
WUTIOCTPUPOBATH TpadUUuecKH;

OIICHUBATh HaJIEKHOCTh uHopManu 1o CaMOCTOSITEJILHO
c(hopMyIMPOBAaHHBIM KPUTEPUSIM.

KoMMyHUKATHBHBIe YHUBeEpPCAJIbHbIE YUeOHbIe TelCTBUS

OoO1enne:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYXJICHUS B COOTBETCTBUU C YCIOBUSIMU U
HeJsAMU OOIIEHUs, SICHO, TOYHO, IPaMOTHO BBIpaXaTh CBOIO TOYKY 3pPCHHUS B
YCTHBIX M THUCBMEHHBIX TEKCTax, JlaBaTh MOSICHEHUS MO XOAYy PEIICHHUs 3a7ayu,
KOMMEHTHPOBATH MOJYyUYCHHBIN pe3yJbTarT;

B X0Ji¢ OOCYXKJIEHUS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXKIAaeMON TEMBI,
npoOeMBbl, pemaeMoi 3aJadd, BBICKA3bIBATh WJCH, HAIICJICHHBIE Ha TIOWCK
pEILICHUs, COTMOCTAaBIATh CBOM CYXICHHUS C CYXXICHUSIMH JPYTHX Y4YaCTHHUKOB
Jyajora, oOHapyXKUBaTh Pa3iMule M CXOJICTBO TO3UIIMM, B KOPPEKTHOH (opme
bopMyIIMpOBaTh pa3HOTIIACHS, CBOM BO3PAYKCHUS;

NPEACTaBIATh PE3YIbTAThl PEIICHUS 3aJlaud, SKCIIEPUMEHTa, UCCIIEOBaHMUS,
IPOEKTa, CaMOCTOSTENIbHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4ETOM 3aaad
MIPE3CHTAIIMN U OCOOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHUBeEPCAJbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusanus:



COCTaBJISITh IUIAH, AJITOPUTM PEIICHUS 3a/1a4, BEIOUPATh CIIOCOO pEelIeHus C
y4€TOM UMEIOILIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAThH
Y KOPPEKTUPOBATh BAPUAHTHI pELIEHUH C Y4ETOM HOBOU MH(OpMaLUu.

CaMOKOHTPOJIb, SMOLIMOHAJIbHBIH NHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATENBbHON  pedJeKCUM KaK  OCO3HAHUS
COBEPILIAEMbIX JCHCTBUN M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB, BJIAJIETh
croco0aMy CaMONPOBEPKH, CAMOKOHTPOJISL TMpollecca M pe3yjbTaTa peleHus
MaTeMaTHUYECKOM 3a4auH;

PEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYThH TIPH PEIICHUU 3a/1auH,
BHOCUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HaWJICHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHUE PE3yJIbTATa 1SN U YCIOBUSAM, OOBSICHATH IPHYUHBI
JTOCTIKCHUS VI HEIOCTHIKCHUS PE3YIhTaTOB JNCITEIBHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBmecTHAs 1eATEJIBHOCTD:

NOHUMATh M MCIOJIb30BATh MPEUMYIIECTBA KOMaHAHOW W WHAUBUIYaAJIbHON
paboTBl TpHM pEHICHUH YYEOHBIX 3a7a4, MPUHAMATH I1IeJb COBMECTHOM
JeSITeIbHOCTH, TUIAHUPOBATh OPTaHU3aIMI0 COBMECTHOM paboOThI, pachpenensiTh
BUIBI PabOT, JIOTOBApUBATHCS, OOCYX HAaTh TMPOIECC W Pe3yJbTaT paloTHl,
0000111aTh MHEHHSI HECKOJIBKUX JIFO/IEH;

y4acTBOBaTh B TPYMIOBBIX (hopMmax paboThl (0OCyXkaeHUs, OOMEH MHEHUH,
«MO3TOBBIE IITypMBD» H HWHBIE), BBIIOJHATh CBOK YacTh pabOTBl U
KOOPJIMHUPOBATh CBOM JCHCTBUSA C JPYTMMH 4YICHAMH KOMAaHIIbI, OIICHUBATH
KaueCcTBO CBOET0 BKJajJa B OOIMIMIA MPOAYKT MO KPUTEpUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMOJICUCTBHUSI.

INNPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiaacca oOyyaromuiicss HayqUTCS:

e CBOOOJHO OMEpPUPOBATH OCHOBHBIMU TMOHSTHSMH CTEPEOMETPUU TIPU
pelIeHNH 3a7a4 U IPOBEJICHUU MaTEeMaTUYECKUX PACCYKIACHUM;

e TMPUMEHATH AKCMOMBI CTEPEOMETPUU M CIEJACTBUSA M3 HHUX MPHU pPEUICHUU
reoOMEeTPUYECKUX 3a/ady;

e KJaccU(PUIIMPOBATHh B3aMMHOE PACIOJIOKEHHE MPSAMBIX B MPOCTPAHCTRBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTRE;

e CBOOOJHO OMEpUPOBATH TMOHSATUSMHU, CBS3aHHBIMH C yIJlaMHd B
MPOCTPAHCTBE: MEXJY IMPSMBIMH B MPOCTPAHCTBE, MEXIY HpsIMON U
IJI0CKOCTBIO;

e CBOOOJIHO OMIEPUPOBATH MOHSATUSAMH, CBA3AHHBIMU C MHOTOT'PaHHUKAMU;

e CBOOOJHO pacmo3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHHUKOB (TIpH3Ma,



nupamMua, NpsSMOYTOJIbHBIN Mapauiesenunes, Kyo0);

KJaccu(UIMpoBaTh ~ MHOTOTPAHHMKH,  BBIOMpass ~ OCHOBAaHMS IS
KJ1accu(UKanuu;

CBOOOJHO  ONEpPUPOBATh TMOHSTUSMH, CBSI3AHHBIMU C  CEUYCHUEM
MHOTOTPAHHUKOB IJIOCKOCTHIO;

BBITIOJIHATD napajijiebHoe, HEHTPAILHOE u OpTOTOHAJIBHOE
MPOCKTUPOBAaHKUE (PUTYP HA TUIOCKOCTh, BBIMOJHATH U300paKeHUST UTYD
Ha TUIOCKOCTH;

CTPOUTH CEUEHUS] MHOTOTPAaHHUKOB Pa3IMYHBIMU METOJIAMH, BBIMIOJHSATH
(BBIHOCHBIE) TIOCKHUE YEPTEXKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYD:
BU/I CBEPXY, COOKY, CHU3Y;

BBIYUCIIATh  IUIOMIAQAM  TOBEPXHOCTEM  MHOTOTPAHHHMKOB  (TMpuU3Ma,
MpaMuJia), FEOMETPUUECKUX TEJ C TPUMEHEeHHEM (HOpMYII;

CBOOOJTHO OTEPUPOBATH MOHATUSMU: CUMMETPHUS B MIPOCTPAHCTBE, LIEHTD,
OCh M IUIOCKOCTh CHMMETPHUH, LEHTP, OCh M IUIOCKOCTh CHUMMETPHUU
uryper;

CBOOOJHO OMEPUPOBATH MOHATUSIMHU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

BBITIOJTHSATh JICUCTBUS HAJl BEKTOPaMU;

pemaTth 3aJaud Ha JI0Ka3aTeIbCTBO MATEMAaTUYECKUX OTHOIICHUH U
HaxXO0XXJICHUE TE€OMETPUYECKUX BEIMYUH, MPUMEHSISI HU3BECTHBIC METOJIbI
IIpU PEIICHUH MaTeMaTUYeCKUX 3aj7ay MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIO’)KHOCTH;

NPUMEHITh MPOCTEHIINE MPOTrpaMMHBIE CpPEICTBA M JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI NPU PEIICHUH CTEPEOMETPUUYECKUX 3a]1ay;
U3BJIEKaTh, NPeoOpa3oBbIBATh U MHTEPIPETUPOBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUUYECKUX (UTypax, MPEJACTABICHHYIO Ha
yepTekax U pUCYHKaX;

NPUMEHSTh TOJYYEHHbIE 3HAHWUS HAa TMPAKTUKE: CpPaBHUBAThb U
aHAJIM3UPOBATh peaJbHbIE CUTYAllMH, MPUMEHATh H3yYCHHbIE MOHSATHUS B
mpolecce IMOMCKAa  pelieHust MaTeMaTh4yeckd  CcQOopMyIHpPOBAHHON
npoOsieMbl, MOJEINPOBATh PEANbHBIC CUTyallMd Ha S3bIKE TE€OMETPHH,
UCCJIEIOBATh MTOCTPOEHHBIE MOJEIH C MCIOJIb30BAHUEM T'€OMETPUUYECKUX
MOHATUN U TEopeM, ammapara ajreOpbl, peliarh MpakTUYECKHUE 3alayd,
CBSI3aHHBIC C HAXOXKJICHUEM IeOMETPUUYECKUX BEIIMYHH;

UMETh TpeAcCTaBieHUs 00 OCHOBHBIX 3Tamax Pa3BUTHUS TECOMETPUHU Kak
COCTaBHOM YacTu (pyHIaMEHTa Pa3BUTUS TEXHOJIOTHI.

K xoniy 11 kiaacca oOyvaromuics HayqIuTCs:

CBO60,ZIHO OIICpUpPOBATH IMOHATHAMH, CBA3AHHBIMHU C HPIJ'IHHIIpH‘IGCKOﬁ,



KOHUYECKOW U c(epruyeckoi MOBEPXHOCTAMH, OOBICHATH CIOCOOBI
MOJIyYSHHUS;

OTNIEPUPOBAThH MOHATUSMHU, CBI3AHHBIMU C TEJIAMU BPAILCHUS: [TUIUHAPOM,
KOHYCOM, c(hepoii U mapom;

pacmo3HaBaTh Tena BpamleHus (UUIUHApP, KOHYC, cdepa U ImIap) u
OO0BSACHSTH CIIOCOOBI TTOJTYYSHUS TEJI BpAIlICHUS;

KJ1acCU(UIIMPOBATH B3aUMHOE PACIIONOKeHUE c(hephl U MIIOCKOCTH;
BBIYUCIISITh BEJIMYMHBI DJIEMEHTOB MHOTOTPAHHUKOB M TeJ BpalleHus,
00BEMBI U IUIONIAJM MOBEPXHOCTEH MHOIOTPAHHUKOB M TEJ BpallCHMUS,
reOMETPUUYECKUX TEJl C MPUMEHEHHEM (popMyT;

CBOOOJIHO OTEpPUPOBATh MOHITHUSIMHU, CBA3AHHBIMU C KOMOWHAIUSMU TEJ
BpallleHUs] 1 MHOTOIPaHHUKOB: MHOTOTPAaHHMK, BIHMCAHHBIN B chepy u
ONMMCaHHBIA OKOJIO cepbl, chepa, BIUCAHHAS B MHOTOI'PAaHHUK WM TEJIO
BpAICHUS;

BBIYHCIIATh COOTHOIICHUSI MEXIY TUIOIIAIIMH TTOBEPXHOCTEN U 00bEMaMu
ITOJTOOHBIX TEN;

n300pakaTh u3y4yaemble (UTYphI, BBINOJHATH (BBIHOCHBIE) TIJIOCKUE
YepTeKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI CBEPXY, COOKY,
CHHU3Y, CTPOUTbH CEUEHHUSI TEJ BPAIICHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATh HHGOPMAIMIO O
POCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTABICHHYIO Ha
YepTeKax U pUCYHKAX;

cBOOOHO ONEPUPOBATH MOHATHEM BEKTOP B MIPOCTPAHCTBE;

BBITIOJIHATH OTEPAIM Ha/l BEKTOPAMH;

3a/1aBaTh MIOCKOCTh YPAaBHEHUEM B JICKAPTOBOW CHCTEME KOOPIUHAT;
peniaTb reOMETPUUECKHUE 3aJa4i Ha BBIYHUCIECHUE YIII0B MEX]Y MPSIMbIMU
U IJIOCKOCTSIMHU, BBIYMCIICHHE PACCTOSHUNA OT TOYKM 10 IUIOCKOCTH, B
1[EJI0OM, HA TPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/1a MIPU PELICHUU;
CBOOOJTHO OMEPUPOBATH TMOHSATUSIMHU, CBS3AaHHBIMH C JIBIOKCHHEM B
IPOCTPAHCTBE, 3HATh CBOWCTBA JIBU)KECHMUI;

BBITIOJTHATh M300paKEHUSI MHOTOTPAHHUKOB U TeJ BpAICHUS MpHU
MapajyieIbHOM  TEPEHOCE, UECHTPAIBHOM CUMMETPUHU, 3€PKAIbHOU
CUMMETPUH, IPU IOBOPOTE BOKPYT MPSAMOIL, MpeoOdpa3oBaHus MOA00US;
CTPOUTH CEUEHUS MHOTOTPAHHUKOB U TE€J BpAIICHUS: CEUEHUs IHIUHIpa
(mapasuieNnbHO U MEePIEHIUKYISIPHO OCH), CEYEHUs! KOHYyca (MapajuieibHble
OCHOBAHMIO U IPOXOJIAIIME Yepe3 BEPILUHY ), CEUECHUS LIapa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHHW: METOJ CIJEI0B, METOJ
BHYTPEHHETO IIPOEKTUPOBAHHUS, METO/ IEPEHOCA CEKYIIEH MNTIOCKOCTH;
JTIOKa3bIBATh FTE€OMETPUUYECKHUE YTBEPKIACHHUS;



NPUMEHSTh TeoMeTpuueckre (akTbl ISl PEIICHUs] CTEPEOMETPUUECKUX
3a7a4, MPEANOJararoliuX HECKOJbKO IIaroB pELICHUs, €CJIU YCIOBUSA
MIPUMEHEHMUS 3a/I1aHbI B SIBHOW U HESIBHOU (hopme;

pemarh 3ajJadyd Ha JOKa3aTeJIbCTBO MATEMAaTHYECKMX OTHOLICHUH U
HAaXOXKJICHUE TEOMETPUUYECKUX BEJINYUH;

IIPUMEHATH MPOrPaMMHBIE CPEICTBA U DJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI IIPU PEIIEHUHU CTEPEOMETPUUYECKHX 3a/1a4;

IPUMEHATh  IIOJIyYEHHbIE  3HAaHUA  HA  MPAKTUKE:  CPABHUBATD,
AHAIIM3UPOBATH U OLICHUBATH PEATbHBIE CUTYALIUU, IPUMEHATh U3YYECHHbBIE
IIOHATHUSI, TEOPEMBbI, CBOWCTBA B MPOLECCE TNOUCKA  PELICHUS
MaTeMaTU4ecku  CcHOpPMYJIUPOBAaHHOM  MPOOJEMBI,  MOJAEIHUPOBATH
peaJibHbIE CUTYyallMM Ha S3bIKE T'€OMETPUHU, HCCIENOBATH ITOCTPOCHHBIE
MOJIEIA C HCIOJb30BAHUEM TIE€OMETPUUYECKUX TOHATHM UM TEOPEM,
anmaparta anreOpbl, pemarbh M[PAKTUYECKHE 3a/laud, CBSI3aHHbBIE C
HAaXOXKJICHUEM I'€OMETPUYECKUX BEJINYNH;

UMETh TpeACTaBiIeHUs] 00 OCHOBHBIX A3Talax pPa3BUTHUS TEOMETPUH Kak
COCTaBHOM yacTu (PyHJAaMEHTa Pa3BUTHS TEXHOJIOTUM.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

KosaunyecTBO 4acoB DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3jeioB U TeM (un¢posbie)
Kontpoasnbie | IlpakTuueckne
n/n NPOrpamMMbI Bcero o0pa3oBaTebHbIC
padoThI padoThI
pecypcsbl
bu6nuoreka [JOK
1 B 2 1
BCAICHHC B CTCPEOMETPHIO 3 https://m.edsoo.ru/1¢209e37
) B3aumHoe pacnonoxeHue npsiMbix B 6 | bu6mmoreka [IOK
MPOCTPAHCTBE https://m.edsoo.ru/1¢209e37
3 [TapanienbHOCTh IPSIMBIX U TUIOCKOCTEN B 2 bubmuotexa [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/1¢209¢37
4 [lepneHUKyIAPHOCTD MPSAMBIX U ’5 bubnnorexa [JOK
IJTIOCKOCTEH B MPOCTPAHCTBE https://m.edsoo.ru/1¢209e37
bubmuoreka [JOK
5 v 16 1
TIbl 1 pacCTOARHA https://m.edsoo.ru/1¢209e37
bub6mmoreka [IOK
6 M 7 1
HOTOTpAHHHIKH https://m.edsoo.ru/1¢209e37
bu6mmorexa [IOK
7 B 12
CKTOPEL B POCTpaHCTEe https://m.edsoo.ru/1¢209e37
2 [ToBTOpeHME, 0000IIIEHNE U CUCTEMATH3AITUS 5 )
3HaHUN
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0




11 KITACC

KosaunyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM uudgposbie
Ne ni/nn P Konrtpoasnsie | IIpakTnueckue (upp )
NMPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
bubmuorexa [JOK
1 A 1 1
HATMTHHACCKA TEOMETpHA > https://m.edsoo.ru/1¢209e37
) [ToBTOpenue, 0000IIEHNE U 15 1 bubnuorexa IIOK
cUCTEMAaTH3alus 3HAHUI https://m.edsoo.ru/1¢209e37
N but6mmoreka [JOK
3 O0bEM MHOTOrpaHHHia 17 ! https://m.edsoo.ru/1¢209e37
but6mmoreka [JOK
4 T 24 1
©J1a BpalliCHiT https://m.edsoo.ru/1¢209e37
[Tnomaan moBEepXHOCTU U OOBEMBI bubnmnorexa [JOK
5 9 1
KPYIVIBIX T€l https://m.edsoo.ru/1¢209¢37
but6mmoreka [IOK
6 5 1
Hpwicetns https://m.edsoo.ru/1¢209e37
. [ToBTOpEeHME, 0000IIEHNE 1 17 ) but6mmoreka [JOK
cucTeMaTu3anus 3HaHUU https://m.edsoo.ru/1¢209e37
OBIIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 102 8 0




IHOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

Bcero

KonTpoJbHble
padoThI

IIpakTH4eckue
padoThI

JlaTa
U3YyYeHHS

JIeKTPOHHbIE
nudgposbie
o0pa3oBaTte/ibHbIE

pecypcsbl

OcHOBHbIE MpaBUIIa U300pAKEHUS HA
PHUCYHKE MJIOCKOCTH, MapajljIeNbHbIX
HPSIMBIX (OTPE3KOB), CEPEUHBI OTPE3KA

[ToHsATHS CTEpEeOMETPUH: TOUKA, TIpsiMas,
MJI0CKOCTh, MPOCTPaHCTBO. OCHOBHBIE
MpaBmIia U300paKCHHSI HA PUCYHKE
IIJIOCKOCTH, IMapaJlJICIIbHBIX INPAMbBIX
(0Tpe3KoB), cepeIuHbl OTpe3Ka

ITonsaTHs: nepecekarommecs MiIOCKOCTH,
nepeceKaronmecs npsmMasi v MIoCKOCTh;
MIOJIyIIPOCTPAHCTBO

[TonsTHs: mepecekaronuecs MIOCKOCTH,
nepecekaronmecs npsimasi ¥ miocKoCTh;
MOy IPOCTPAHCTBO

MHororpaHHuKH, U300pakeHue
MIPOCTEHIINX NPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOIINX 0OBEKTOB

MHororpaHHUKH, H300paKeHHne
MPOCTEUIINX MPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOIINX 0OBEKTOB

AXCHOMEI CTCPCOMCTPHHU U TICPBLIC




CICACTBUA U3 HUX

AXCHOMEI CTCPCOMCTPHU U TICPBLIC
CICACTBHUA U3 HUX

AKCHOMBI CTEPEOMETPHUHU U TIEPBHIE
cnenctBus U3 HUX. CrocoOsl 3a/1aHus
MPSIMBIX U MJIOCKOCTEHN B IPOCTPAHCTBE.
O603HaueHUs MPSAMBIX U TUIOCKOCTEH

10

N306paxenune ceueHuii nupamubl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 UX
pé6pa. N3o0paxkeHue nepeceueHus
MOJIyYEHHBIX IIIOCKOCTeH. PackpamimBanue
MIOCTPOCHHBIX CEUEHHUH Pa3HBIMH LIBETAMH

11

N3o0paxkenue ceueHunit mupaMuibl, Kyoa u
MPU3MBI, KOTOPBIE MPOXOIAT Yepe3 UX
pé6pa. N3o0paxkeHue nepeceueHus
MOJTy4EHHBIX TUIOCKOCTeH. PackpammBanue
MMOCTPOCHHBIX CEYCHHI Pa3HBIMH 1IBETAMU

12

N3o0paxkenue ceueHnit mupaMubl, Kyoa u
MPU3MBI, KOTOPBIE MPOXOIAT Yepe3 UX
pé6pa. N3o0paxkeHue nepeceueHus
MOJTy4YEHHBIX TUIOCKOCTeH. PackpammBanue
MMOCTPOCHHBIX CEYCHHI Pa3HBIMH 1IBETAMU

13

N3o0paxkenue ceueHunit mupaMuibl, Kyoa u
MPU3MBI, KOTOPBIE MPOXOIAT Yepe3 UX
pé6pa. N3o0paxkeHue nepeceueHus
MOJTy4EHHBIX TUIOCKOCTeH. PackpammBanue
MMOCTPOCHHBIX CEYCHHI Pa3HBIMH [IBETAMU

14

Merton cnenoB Juisi HOCTPOCHUS CEUCHUI

15

MeToz caem0B JIsSl IOCTPOCHHUS CCUCHHIM.




CaoiicTBa nepece4eHnid MpsIMbIX U
IJIOCKOCTEN

16

Mertopa cie10B /Uil HOCTPOCHUS CEUCHUI.
CaoiicTBa niepece4eHnii MpsIMbIX U
IJIOCKOCTEN

17

IToctpoenue cedenuii B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3aIKCh 11aroB
IIOCTPOEHHUS

18

IToctpoeHnue cedenuii B mupamuze, Kyoe
1o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alKCh L1aroB
IIOCTPOEHHUS

19

[TocTpoeHue ceueHuii B mupamMu/e, Kyoe
o TpéM ToukaM Ha péopax. Co3ganue
BBIHOCHBIX YEPTEXKEN U 3aMHCh 111aroB
MIOCTPOEHUS

20

[TocTpoenue ceueHuii B nmupamu/e, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEN U 3aMHCh 111aroB
IIOCTPOEHUS

21

[ToBTOpenue mnanumerpun: Teopema o
MIPOMOPLUUOHANIbHBIX 0Tpe3kax. [logodue
TPEYTOJIbHUKOB

22

[ToBTOpenue nnanumerpun: Teopema
Menenas. PacueTsl B cCUCHUIX Ha
BBIHOCHBIX 4YepTexkax. McTopus pa3BuTus
TJITAHUMETPUH U CTEPEOMETPUH

23

KonrpoapHas padora "AKCHOMBI




crepeomerpun. Ceuenuns"

24

B3aumHoe pacnonoxeHue npsMbIx B
npocTpancTBe. CKpeluBaromuecs
npsimble. [Ipru3Haky ckpemuBarommxcs
npsmbix. [lapannenbHble npsiMble B
MIPOCTPAHCTBE

25

TeopeMa 0 CylIecCTBOBaHUU U
€IMHCTBEHHOCTH IIPSIMOM MapajuIeIbHON
JAHHOM NPAMOU, IPOXOMSILEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKAIIEH Ha JaHHOU
npsMoi. Jlemma o nepecedeHrmn
MapAJUIEIBHBIX IPAMBIX IIJIOCKOCTBIO

26

[TapamiensHOCTB Tpex npsMbIX. TeopeMa o
TpEX MapajuIeNIbHbIX NpAMBIX. Teopema o
CKPELIUBAIOIINXCS MTPSAMBIX

27

[TapanienbHOe IPOEKTUPOBAHUE.
OcHOBHBIE CBOWCTBA AaPAJIIEIBLHOTO
POEeKTHpOBaHus. M300paxkeHne pa3HbIX
¢buryp B mapaienbHON MPOESKIUN

28

LenTpanbHas npoekuus. Yroiu ¢
COHAIIPABJIICHHBIMU CTOPOHAMU. YTOII
MEXKYy IIPSAMBIMHU

29

3amaun Ha JOKA3aTeILCTBO U
HCCEI0BaHNeE, CBI3aHHEIE C
PaCIIOJIOKEHUEM TIPSMBIX B IIPOCTPAHCTBE

30

[TonsATHA: MapauIeIbHOCTD IPAMOMN U
IUIOCKOCTH B mpocTpaHcTBe. [Ipu3Hak
MapajuIeIbHOCTH NPSIMOU U MJIOCKOCTH.
CgoiicTBa mapauieIbHOCTH PSIMOU U




IIJIOCKOCTH

31

I'eomeTpuueckne 3ajauy Ha BEIYUCIICHUE U
JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C
[apajuIeIbHOCTHIO MPSAMBIX U INIOCKOCTEN
B IIPOCTPAHCTBE

32

ITocTpoeHue ceueHus, IPOXOASILErO Yepes
JAHHYIO IIPSAMYIO Ha 4YEPTEkKE U
[apaJuIeIbHOTO APYrou npsMon. Pacuér
OTHOILUEHUN

33

HapaJ'IJ'IeJ'IBHaH MMPOCKI M, IPUMCHCHHUC
A TIOCTPOCHU A CEUYCHUI KY6a u
napajiieJacnuicaa. CBoiicTBa
napajjiejacnurcaa U Npu3mMbIl

34

[TapannensHble mnockocTy. [Ipuznaku
MapauieNbHOCTH ABYX TIOCKOCTEH

35

Teopema o0 mapamieIbHOCTH U
C€AUHCTBCHHOCTH IIJIOCKOCTH, HpOXOI[fIIHGfI
4yepe3 TOUKY, He MPUHAAJISKALLYIO TaHHOM
IJIOCKOCTH U CIIEICTBUS U3 HEE

36

CaolicTBa napamuieabHbIX MNIOCKOCTEN: O
MapajuIeIbHOCTH MPSIMBIX MEPECEUECHUS
IIpY IIEPECEUYECHUHN IBYX ITapalJIEIbHBIX
IJIOCKOCTEH TpeThen

37

CBoiicTBa mapanienbHbIX MIOCKOCTEH: 00
OTpEC3Kax MapalJICIAbHBIX IMMPAMBIX,
3aKIIFOYEHHBIX MEXKAY MMapaJlIeIbHBIMUA
IJIOCKOCTSIMU; O MIEPECEUEHUH MPSAMOiL ¢
JBYMs apaJlIeIbHBIMU TNIOCKOCTSIMU

38

ITosTopenue: reopema ITudaropa Ha




IIJIOCKOCTH

39

IToBTOpEHME: TPUTOHOMETPHUS
IIPSAMOYTOJIBHOTO TPEYTOJIbHUKA

40

CaoiicTBa Ky0a ¥ MPSIMOYTOJIBHOTO
napasuieNenuneaa

41

Boruncnenue IMH 0Tpe3KOB B KyOe U
MIPSAMOYTOJIBHOM ITapajuleIIeIuIIe e

42

IlepnieH UKy IAPHOCTD NPSMOU U
mockocty. [Ipusnak
NEPIEHIUKYIISIPHOCTH NIPSIMOM U
IJIOCKOCTH

43

[IepieHAMKYIAPHOCTD NMPSAMOU U
mockocty. [Ipusnak
NEPIEHIUKYIISIPHOCTH MIPSIMOM U
IIJIOCKOCTH

44

Teopema o cyiiecTBOBaHUU U
€IMHCTBEHHOCTH NPSAMOM, IpoXoasIen
4yepe3 TOUKY IPOCTPAaHCTBA U
NEPIEHIUKYJISIPHON K IIIOCKOCTU

45

[11nockocTH U epHeHIUKYIsIPHbIE UM
MpsiMble B MHOTOTpPaHHHUKAX

46

[ImocKOCTH M EPIIEHIUKYJIIIPHBIE UM
MIPSIMBIE B MHOTOI'PAHHUKAX

47

[lepneniuKyIslp ¥ HAKJIOHHAS.
IlocTpoeHue nepneHauKyIspa u3 TOUKU Ha
IPSIMYIO

48

[lepnienuKyIsip ¥ HAKIOHHAS.
[TocTpoenue nepneHauKyIsipa U3 TOUYKU Ha




MIPSAMYO

Teopema o Tpéx nepneHAUKyIIpax

49
(mpsimast 1 oOpaTHasi)

50 Teopema o Tp€x nepHneHANKYISIpax
(npsimast u oOpaTHas)

51 Yron Mexay CKpeuuBarOIUMUCS
MIPSIMBIMU
[Touck nepreHAuKyISPHBIX MPSIMBIX C

52 MOMOIIIbIO IEPIEHAUKYJISIPHBIX
IIJIOCKOCTEN

53 OpToroHajibHOE€ NPOCKTUPOBAHKE
ITocTpoenue ceuennii kyda, MpU3MBl,

54 MPaBWILHON MUPAMHUJIBI C TOMOIIBIO
OpPTOTOHAJIBHOMN MPOEKIINHU
ITocTpoeHue ceuenuit Kyoa, Npu3Msl,

55 MPaBUWILHOM UPAMHUJIBI C IOMOLIBIO
OpPTOTOHAJIBLHOMN MPOEKIINH
CummeTpus B IpOCTPaHCTBE

56 OTHOCHUTEJBHO IIIOCKOCTH. [lmockocTu
CUMMETpUI B MHOTOTPaHHUKAX

57 [Ipu3Hak nepneHIuKyISIPHOCTH IPSIMOU U
IIJIOCKOCTH KaK CIIE€CTBUE CUMMETPUU

53 [IpaBuiIbHBIE MHOTOTpaHHUKU. Pacyér
pPacCTOSTHUM OT TOYKH O IJIOCKOCTH

59 IIpaBuibHBIE MHOTOIpaHHUKU. Pacyér
pacCTOSTHUM OT TOYKHU 0 IJIOCKOCTH

60 CriocoObl OMYCTUTh NEPHEHAUKYJIISPDIL:

CUMMCETPUA, CABUT TOYKHU I10




MapajuIeIbHON NPSIMON

61

CaBur no HenapauienbHON IPSIMOH,
U3MEHEHUE PACCTOSHUN

62

Kontponbnas padota "B3zanmuoe
pacrooKeHUE MPSMBIX U TIIOCKOCTEH B
mpocTpaHcTae”

63

[ToBTOpEHME: YroyI MeX 1y NPSIMBIMA Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOPEMA
KOCHHYCOB

64

[ToBTOpEHME: yrom Mex Iy
CKpCHIUMBAOIIUMUCA IIPAMBIMU B
IIPOCTPAHCTBE

65

FCOMCTpI/I‘ICCKHe MCTOAbI BEIYMCIICHUA
yriia MKy NpAMbIMU B MHOT'OI'paHHUKAX

66

JByrpanHubiii yroj. CBONCTBO JTUHEMHBIX
yTJIOB IBYTPAHHOTO yTia

67

[lepnennukynsipHbie miaockoctu. CBoiicTBa
B3aUMHO NEPIEHINKYJIAPHBIX ITIOCKOCTEN

68

[Ipu3Hak nepnesaAuKyJISIpHOCTH
IJIOCKOCTEM; TeOpeMa O NPSAMOU
IepecedyeHms ABYyX IIIOCKOCTEN
MEPIEHAUKYIISIPHBIX TPEThEH MIIOCKOCTH

69

[IpsiMoyrobHBIM Napasuienenunesn; Kyo;
U3MEpEHUS, CBOMCTBA IPSIMOYTOJIBHOTO
napauiesienunesa

70

TeopeMa O AxaroHaav mnpsMoOyrojibHOIo
mapajiCiaCrmIicia u CJICACTBUC U3 Heé




71

CrepeomeTpudecKue U IPUKIa HbIC
3aJ]auu, CBSI3aHHBIE CO B3aMMHBIM
PacIOJIOKEHUEM MPSIMBIX U IJIOCKOCTH

72

[ToBTOpEHME: CKpPEIIMBAIOIINECS MPSMBIE,
napajuieJbHbIe TNIOCKOCTH B CTaHJAPTHBIX
MHOTOTPaHHUKAX

73

[Tapa napaenbHbIX IVIOCKOCTEH Ha
CKPELIUBAOIIUXCS MPSAMBIX, PACCTOSIHUE
MEXKy CKPEIIUBAIOIUMUCS NIPSIMBIMU B
IIPOCTBIX CUTYALHSIX

74

PaccrosHue oT TOUKH 10 IIJIOCKOCTH,
PacCTOsAHUEC OT HpHMOﬁ J0 IIITOCKOCTH

75

Brrunciienue paccToOSHUN MEXITY
CKPEIIMBAIOIIUMUCS MPSIMBIMU C
MTOMOMUIBIO NIEPIICHIUKYISIPHON MIOCKOCTH

76

TpéxrpanHslii yroi, HEpaBeHCTBA IS
TpexrpaHHbIX yrioB. Teopema [ludaropa,
TE€OPEMBI KOCHHYCOB U CUHYCOB JJIS
TPEXTPAHHOTO yIJIa

77

DNeMeHTHI CPEPUIECKON TeOMETPHUH:
reoJIe3NYeCKue JINHUU Ha 3emiie

78

KonrtponbHas pabora "Yrisl u
paccrosiHus"

79

Cucremartuzanus 3HaHUN "MHOrOrpaHHUK
U €T0 DJIEMEHTHI"

80

IInpamupa. Bunael nupamun. [IpaBunpHas
nupamuaa

81

[Tpusma. [IpsiMas u HaKIOHHAS TPU3MBI.




[IpaBunbHas npusma

[IpssMoit napaienenunes,

82 NPSMOYTOJIBHBIN Mapasuienenunen, Kyo !

23 Brinmykibsie MHOTOrpanHuku. Teopema |
Ditnepa
Boinykible MHOrorpanHuku. Teopema

84 Oiinepa. [IpaBriibHBIC U TTOTYTIPABUIIHHBIC 1
MHOTOTPaHHUKH

85 Konrponsnas padora "MHororpaHHUKHN" 1

26 [TonsiTHe BeKTOpa HA MJIOCKOCTH U B |
MIPOCTPAHCTBE

87 CymMma BEKTOpOB 1

88 PazHocTh BEKTOpPOB 1

89 [IpaBuno mapasienenurnena 1

90 YMHOXEHUE BEKTOpa Ha YHUCIIO 1
Pasnoxxenue BekTopa 1o 0azucy Tpéx

91 BEKTOPOB, HE JISKAITUX B OJHOMN 1
MJIOCKOCTH

92 CkansipHoe pou3BeICHUE 1

93 Boruncnenue yria Mexry BEeKTOpaMu B |
MIPOCTPAHCTBE

94 [Ipocreiimue 3a1a4u ¢ BEKTOpaMH 1

95 IIpocreiiime 3aaa4u ¢ BEKTOPaMHU 1

96 [Ipocreiimue 3a1a4u ¢ BEKTOpaMu 1

97 IIpocreiiume 3aaa4u ¢ BEKTOpaMHU 1

98 O0600611eHre U cucTeMaTu3alus 3HaHu| 1

99 O06o001IeHre U cucTeMaTu3anus 3HaHu| 1




100

WroroBas koHTpoJsIbHasE paboTa

101

Hrorosas KOHTPOJIbHAsA pa60Ta

102

O000I1IIEHNE U cUCTEMATH3AIINS 3HAHWI

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102




11 KITACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbBIE
Hara uudposbie
Nen/m | Tema ypoka Kontpoasnsbie | IIpakTnueckue
Bcero u3ydeHusi | oOpa3oBaTeJIbHbIE
padoThI padoThI
pecypcsl
1 [ToBTOpenue Tembl "KoopanHaTel BEKTOpa 1
Ha MJIOCKOCTH U B MPOCTpaHCcTBe"
) [ToBTOpenue Tems! "CkanspHoe |
MPOU3BEICHUE BEKTOPOB"
3 [ToBTOpeHue TeMbl "Boruncinenue yria )
MEX/1y BEKTOpaMHU B IPOCTpaHCcTBE"
4 [ToBTOpeHue TeMbl "YpaBHEHHE TPSIMOH, 1
IIPOXOJALIEH uepe3 1B TOUKH"
5 YpaBHEHHE IOCKOCTH, HOpMaJlb, |
YpaBHEHHE IIJIOCKOCTH B OTPE3Kax
6 YpaBHEHHE UIOCKOCTH, HOpMaJlb, |
ypaBHEHHE IUIOCKOCTH B OTPE3Kax
7 BektopHoe npousBeneHue 1
2 JIuneliHble HEPABEHCTBA, JINHEUHOE |
MIPOrpaMMUPOBaHKE
9 JInneliHbIe HEPABEHCTBA, JINHEWHOE 1
MIpOrpaMMHUpPOBAHUE
10 AHanmuTUYEeCKHe METO/bI pacyéTa yria |
MEXKIy NPSMBIMUA B MHOTOTPaHHUKAX
1 AHaNUTUYECKHE METOIBI pacyéTa yria 1
MEX/1y TUIOCKOCTSIMH B MHOTOI'PaHHUKAX
12 dopMya pacCTOSHUSA OT TOYKH 10 1




IIJIOCKOCTH B KOOpAHWHATAX

HaxoxnaeHnue paCCTOSIHI/II\/'I OT TOYKH OO

13
IJIOCKOCTH B KyOe

14 HaxoxneHnne paccTostHUNA OT TOUKHU J10
IJIOCKOCTH B MPABUJILHON MTUPAMHU/IE

15 KonTponbHas padbota "AHanuruyeckas
reomeTrpust”

16 CeueHust MHOTOTPAHHUKOB: CTaHIAPTHBIE
MHOTOTPaHHUKHU

17 CedeHuss MHOTOIPAHHUKOB: METO/I CJIE0B
CeueHust MHOTOTPAHHUKOB: CTaHIapTHBIE

18 IJIOCKOCTH, TIEPECEUEHUS IPSIMBIX U
IIJIOCKOCTEN

19 [TapanienbHble NpsSIMbIE U MIJIOCKOCTH:
napajuieJbHbIe CEUCHUS

20 [TapasnenbHble NPsMbIE U TUIOCKOCTH:
pacuéT OTHOLICHUI
[TapamienbHbie NPSIMBIC U TIJIOCKOCTH:

21 YIJIbI MEXKAY CKPEIIUBAOIIMMHUCS
MIPSIMBIMHA
[lepneHIUKyIsIpHBIE IPSIMBIC U

” IJIOCKOCTH: CTaHAapTHBIE Mapbl
MEepPHEHIUKYISPHBIX TUIOCKOCTEN U
MPSIMBIX, CHMMETPHH MHOTOTPaHHUKOB
[lepneHIuKyIsIpHBIE IPSIMBIC U

23 IJIOCKOCTH: TEOPEMA O TPEX
NepreHIuKyIspax

24 [TepnienauKysipHbIE IPSMbIC U




IIJIOCKOCTH: BBIYUCJICHUS OJIMH B
MHOI'OrpaHHUKax

25

IToBTOpenue: wiomanu
MHOTOYTOJILHUKOB, ()OPMYJIBI JIJIs
TIoIIaIeH, COOOpaKECHHSI ITOT00MS

26

[ToBTOpeHue: miomam
MHOTOYTOJIbHUKOB, (DOPMYJIBI JIJIs
TIoIaiel, COOOpaKeHHsI MOT00MS

27

[ToBTOpeHMeE: momagn
MHOTOYTOJILHUKOB, (DOPMYJIBI JIJIs
Ioaaen, cooopakxeHust moao0us

28

[Inomany cedeHnii MHOTOIPaHHUKOB:
IJIOIA I TTIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKEeHHUS MOA00Us

29

[Tnomaau cedeHuii MHOTOTPaHHUKOB:
TUTOIIAH TOBEPXHOCTEH, pa3pe3anus Ha
Y4acTH, COOOpaKEeHUS MOJ00us

30

Konrponsnas padora "[loBTopenue:
MHOT'OTpaHHHUKH, CEUYEHUS
MHOTOTpaHHUKOB"

31

O06BEM Tema. O0BeM PSIMOYTOJILHOTO
napasienenumneaa

32

3agaun 00 yaBOCHUH Ky0Oa, O KBaJApaType
Ky0a; 0 TpUCEeKIIMH yTia

33

CrepeomeTpHyecKUe 3a/1a4H, CBSI3aHHBIC C
00BEMOM MIPSIMOYTOJIEHOTO
napajuieNienureaa

34

HpI/IKJ'IaI[HBIC 3aJda4yu, CBA3aHHBIC C




BBIYUCIICHHEM 00BEMA MIPSIMOYTOJIBHOTO

napasuienenumneaa

35 O0BEM npsMOit IPU3MBI

16 CrepeoMeTpHuuecKre 3aJauu, CBI3aHHbIE C
BBIYHCIICHHEM 00bEMOB PSIMOM MPU3MBI

37 [Ipuknansble 3a1a4u, CBSI3aHHBIE C
00BEMOM MPSAMOI TPU3MBI
Brruncnenue 06bEMOB Tell € TOMOUIBIO

38 ornpenenénHoro uHrerpana. O0bEm
HAaKJIOHHOM IIPU3MBbI
Boruncnenue 060bEMOB TN ¢ TOMOIIBIO

39 onpeaenéHHoro uurerpaita. O0bpém
TTUPAMHU/TBI

40 ®opmyna o6béma nupamuabl. OTHOIIEHKE
00BEMOB MUPaMU/L C OOIITUM yTIIOM

41 dopmyna 00béMa upamuiel. OTHOIIEHHE
00BEMOB MUPaMH/ C OOIIMM yTIIOM

4 CrepeoMeTpHuuecKue 3aa4u, CBSI3aHHbIE C
00bEMaMU HaKJIOHHOM MPU3MBbI

43 CrepeoMeTpHuuecKre 3aJa4l, CBI3aHHbIE C
00BbEMaMH TUPaMHUIBI
[Mpuknanueie 3anayn mo Teme "OO0bEMBI

44 Ten", CBs3aHHBIE ¢ 00BEMOM HAKIIOHHOMN

2

MIPU3MBI

45 [Ipuknanueie 3ana4yn mo Teme "OO0bEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM MUPAMUJIBI

46 [Ipumenenne 00bEMOB. Beruncnenue

PacCCTOSAHUA A0 IMIIOCKOCTU




Kontponbnas padota "O0bEM

47 "
MHOI'OTpaHHHUKA
[unuaapuyeckas IOBEPXHOCTb,

48 o0pa3yromine UIHHIPHISCKON
MIOBEPXHOCTHU

49 Hunuuap. [pssMoi KpyroBon HUIHHAD.
[Inomaap MOBEPXHOCTH LUIMHIPA

50 Konnueckast moBepXHOCTh, 00pa3yromue
KOHUYECKOW nmoBepxHoct. Konyc

51 CeueHue KoHyca IJIOCKOCTHIO,
napajuiesIbHOM MJI0OCKOCTH OCHOBAHUS

57 VYceuénnslit konyc. M300paxenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tmomane 60KOBOI MOBEPXHOCTH U
MOJTHOM MOBEPXHOCTH KOHYCA

54 [Tnomane 60KOBOI MOBEPXHOCTH U
IIOJIHOW ITOBEPXHOCTH KOHYCa
CrepeomeTrpuueckue 3aJauu Ha

55 JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
IIOCTPOCHUEM CEYEHUH MIMH]PA, KOHYyCa
CrepeomeTpuueckue 3a1auu Ha

56 JI0Ka3aTeJIbCTBO U BHIYUCIICHHUE,
MIOCTPOECHUEM CEUEHUN HUIUHAPA, KOHyCa

57 [IpuknanHble 3a1a4u, CBSI3aHHBIE C
LMIHHIPOM

58 [IpuknanHble 3a1aun, CBSI3aHHBIE C
HATUHAPOM

59 Cdepa u map




60

[epecedenue cheps! u mapa ¢
iockocThio. Kacanue mapa u cepsl
IUIOCKOCTHIO. Bui n m300paxkeHue mapa

61

ITepeceuenue cepsl u mapa ¢
miockocThio. Kacanue mapa u cdepsl
IUIOCKOCTBI0. Bun n n3o0paxeHue mapa

62

VYpaBuenue cepsl. [Inomans chepst u eé
qyacTen

63

CummeTtpus cdepsl U mapa

64

CrepeomeTpuuecKkue 3aa4 Ha
JI0Ka3aTeIbCTBO U BBIYUCIICHNUE,
CBsI3aHHBIE CO cpepoit 1 mapom,
MOCTPOSHUEM UX CEUCHHH IIIOCKOCTHIO

65

CrepeomeTpuueckue 3aa4 Ha
JI0Ka3aTeIbCTBO U BBIYUCIICHNUE,
CBsI3aHHBIE CO cpepoit U mapom,
MMOCTPOCHHUEM UX CEYCHHH IJIOCKOCTHIO

66

[MpukinagHble 3a1a4H, CBSI3aHHBIE CO
cdepoii u mapom

67

[ToBTOpEHUE: OKPYKHOCTH HA TIIOCKOCTH,
BBIYHCJICHHUS B OKPY)KHOCTH, CTaHIapTHBIC
mogooust

68

Pazauunnie KOM6I/IHaIII/II/I TCJI BpalliCHUSA U
MHOTI'OrpaHHUKOB

69

3anaun no Teme "Tena U MOBEPXHOCTH
BparieHus"

70

3agaum no Teme "Tena U MOBEPXHOCTH
BpaiieHus"




71

KonTponbhas padora "Tena u
MOBEPXHOCTH BpalieHus"

72

O06wém nnmunapa. Teopema 06 00bEMeE
IpsAMOro qujiInHApa

73

Brruncnenue 06bEMOB TeJl C TOMOUIBIO
ornpenenéHHoro uHrerpana. O0sEM
KOHYyCa

74

ITmomany OOKOBOU U ITOJIHOM
MMOBEPXHOCTH KOHYCa

75

CrepeomeTpuuecKkue 3a/1auu, CBI3aHHbIC C
BBIYUCJICHHEM 00BEMOB LIWIUHAPA,
KOHyca

76

[Tpuknanueie 3anayn mo Teme "OObEMBI U
IJI0ILA I TOBEpXHOCTEN Ten"

77

OO0BéM 1Iapa U MmapoBOro CEKTOPA.
Teopema 06 00bEMe mapa. [Tnomans
cdepsl. CTepeomMeTprudecKue 3a1aud,
CBsI3aHHBIE C BEIYHUCIIEHHEM 00BEMOB
apa, mapoBOro CErMEHTa U IapoOBOTO
CeKTopa

78

[Tpuknagueie 3agaun 1mo Teme "OOBbEMBI
Ten", CBA3aHHbIE C 00BEMOM IL1apa U
womaapio ceprsl. COOTHOMICHUS MEXKIY
IUIOMIA/ISIMU TTOBEPXHOCTEN U 00bEMaMHU
MOTOOHBIX Te

79

[TomoOHBIE TENa B MPOCTPAHCTBE.
N3menenne o0wEMa npu mo100uu.
CrepeoMeTpruecKue 3aa4u, CBSI3aHHBIE C
BBIUHCIICHUEM 00BbEMOB TeJI U TUIOIIA e




ITOBEPXHOCTEN

80

KonTponbnast pabota "[1nomaau
MOBEPXHOCTU M 00BEMBI KPYTJIBIX TET"

81

JIBwxenus npoctpanctBa. OTOOpakeHHS.
JIBkeHus u paBeHCTBO (uryp. O0mme
CBOMCTBA JBUKCHUMI

82

Buapl n1BukeHMi: napaiebHbII
MEPEHOC, IEHTPAJIbHASI CUMMETPUS,
3epKajibHasi CHMMETPHUSI, TOBOPOT BOKPYT
MpAMOit

&3

[IpeobpazoBanus mogoous. [Ipsmas u
ctepa Diinepa

84

['eomeTpuyeckue 3a1aun Ha IPUMEHEHUE
JIBIOKCHUS

85

Kontponbnas padota "BekTopsl B
npoctpaHcTse"

86

O6o061maromiee nopropenue 11 noustuii n
MeTo0B Kypca reomeTpun 1011
KJIACCOB, CHCTEMAaTH3aIlis 3HAHHUHN:
"[TapamsienbHOCTh MPSAMBIX M TJIOCKOCTEN
B MpoCTpaHcTBE"

87

O6o061maromiee nopropenue 11 nonsituii u
MeToA0B Kypca reomeTpun 1011
KJIaCCOB, CHCTEMAaTHU3aIIMsI 3HAHHMIA:
"BekTopsl B mpocTpaHcTBe"

88

Ob6o06maromee noropenue 11 nmouaTuit u
MeToA0B Kypca reometpun 1011
KJIACCOB, CHCTEMAaTH3aIlNs 3HAHHHN:




"BexTopsl B mpocTpaHcTae”

&9

Oo6o06mutaromiee noropenue 11 nmoHaTuit u
MeToA0B Kypca reometpun 1011
KJIaCCOB, CHCTEMAaTH3aINs 3HAHHN:
"O6beM MHOTrOrpaHHuKa"

90

Ob6o06maromiee noropeHue 11 noHaTuit u
MeToA0B Kypca reomeTpun 1011
KJIaCCOB, CHCTEMAaTH3alNs 3HAHMA:
"O06beM MHOTOTpaHHUKA"

91

O6o6maromee moBTopeHue 11 moHATHIA 1
MeToA0B Kypca reometpun 10—11
KJIACCOB, CUCTEMAaTU3aIis 3HAHUM:
"[Mnomaan MOBEPXHOCTU U OOBEMBI
KpyTJibIX TN

92

O6o6maromiee moBropeHue 11 moHaTHii u
MeToA0B Kypca reometpun 10—11
KJIACCOB, CUCTEMAaTHU3aIis 3HAHUM:
"[Mnomaan MOBEPXHOCTU U OOBEMBI
KpyTibIX Ten"

93

HroroBas koHTpoNbHAs paboTa

94

Wrorosas koHTpoJsibHas paboTa

95

IToBTOpenue, 06o0IIEeHNE U
cucTeMaTH3alus 3HaHUH

96

WcTopus pa3BuUTHS CTEpEOMETPUH KaK
HayKH U €€ pojib B Pa3BUTHH
COBPEMEHHBIX UH)KCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

97

Hcropus pa3sBuTHs CTEpeOMETPUN KaK




HAyKH U €€ POJIb B Pa3BUTHU
COBPEMEHHBIX HH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pasBUTHs CTEpEOMETPUM KaK
08 HayKU U €€ poJib B Pa3BUTUHU

COBPCMCHHBIX MHXXCHCPHBIX U
KOMITIBIOTCPHBIX TEXHOJIOTHit

Hcropus pasBUTHS CTEPEOMETPUM KaK
99 HAayKH U €€ POoJib B Pa3BUTUU

COBPCMCHHBIX MHXCHCPHLBIX U
KOMITBIOTCPHBIX TEXHOJIOTHH

Hcropus pasBUTHS CTEPEOMETPUM KaK
100 HayKH U €€ POJIb B Pa3BUTUU

COBPCMCHHBIX MHIKCHCPHLBIX U
KOMITBIOTCPHBIX TEXHOJIOTHH

Hcropus pa3BUTHS CTEPEOMETPUM KaK
101 HAYKH U €€ poJib B Pa3BUTUU

COBPCMCHHBIX MHKCHCPHLIX U
KOMITBIOTCPHBIX TEXHOJOTHI

HcTopust pa3BUTHS CTEPEOMETPUH KaK
102 HAYKH U €€ poJib B Pa3BUTUU

COBPCMCHHBIX MHIKCHCPHLIX U
KOMIIBIOTCPHBIX TCXHOJIOT 17071

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102




ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOM OBFPA30OBATEJILHOM ITPOI'PAMMBI

10 KJTIACC
Kon ~
IIpoBepsiemble npeIMeTHBIE Pe3yJabTATHI 0CBOEHHS] OCHOBHOM
NpoBepPsieMOro .
o0pa3oBaTe/IbHOM NPOrpPaMMbl cpeiHero o01ero o0pa3oBaHus
pe3yJibTarTa
7 I'eomerpus
7.1 OrniepupoBaTh MOHATHIMU: TOYKA, MPSAMasi, INIOCKOCTh
79 [IpuMeHsITh aKCHOMBI CTEPEOMETPHH M CIEICTBUS U3 HUX MPU PEIICHUU
' reOMETPUYECKHUX 33124
73 OnepupoBaTh MOHATHSAMH: MapaJlJIeIbHOCTh W MEePHEHANKYJISIPHOCTh
' MPSIMBIX U MJIOCKOCTEHN
74 KnaccudunumpoBats B3auMHOE pacrioyioKEHHE TNPSMBIX U IUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHSATUSMU: JABYTPAHHBIM Yroj, TpaHU ABYTPAHHOTO YIJIa,
7.5 pebpo IBYTrpaHHOTO yIiia, JMHEWHBIH yroi JBYTPaHHOTO yria, TpagycHas
Mepa JBYTPaHHOIO yria
76 OnepupoBaThb MHOHATUSAMU: MHOTOTPAHHUK, BBIMYKJIBIA M HEBBITYKJIBIN
' MHOTOTPaHHHK, 3JIEMEHTbl MHOTOTPAHHUKA, TPABUJIbHBII MHOTOTPAHHUK
77 Pacnio3naBath OCHOBHBIE BHUIBI MHOTOTPAHHHKOB (MMHMpaMuja, TMpU3Ma,
' PSIMOYTOJIbHBIN Mapaienenunen, Kyo)
KnaccugumnupoBats ~ MHOTOTpaHHUKH,  BbIOMpass ~ OCHOBaHUSA IS
7.8 KIIacCU(UKAIUHU (BBIMYKIbIE U HEBBITYKJIbIE MHOTOTPAHHUKH, MPABUIIHHBIC
MHOTOTPAaHHUKH, IPSIMbIE ¥ HAKJIOHHBIE TTPU3MBI, MTapaJIICIICTIUIIC I )
7.9 OnepupoBaTh MOHATHUSAMU: CEKYIasl INIOCKOCTh, CEYCHHE MHOTOIPAaHHUKOB
710 OOBSCHATh MPUHIIMIIBI TTOCTPOCHUSI CEYECHUN MHOTOTPAHHUKOB, HCTOIB3YS
’ METOJI CIIC/IOB
Ctpoutb ceyeHHS MHOTOTPAHHHKOB METOJOM  CII€ZOB, BBIMIOJHATH
7.11 (BBIHOCHBIE) TIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BUJ CBEPXY, COOKY, CHU3Y
Pemarp 3amaun Ha HaXOXXKJIEHHE T€OMETPUUYECKUX BEJIMUYMH MO oOpasuam
WIM aNrOpUTMaM, MPHUMEHss M3BECTHBIE aHAaJUTHYECKUE METOHbI TMpH
7.12 pEIIeHNH CTaHIAPTHBIX MaTeMaTHYeCKHX 3aJad Ha  BBIYUCIICHUE
paccToOsHUN MEXIy ABYMSI TOYKAMH, OT TOYKH JIO MPSMOM, OT TOYKHUIO
MJIOCKOCTH, MKy CKPEIIMBAIOIIUMHUCS MPSIMBIMU
Pemarp 3amaun Ha HaXOKJIEHHE T€OMETPUUYECKUX BEJIMYMH MO oOpasuam
713 WIM aNroOpuTMaM, MPHUMEHsS M3BECTHBIE aHAaJUTHYECKUE METOHbI TMpHU

pELICHUN CTaHJApPTHBIX MAaTE€MaTHYECKUX 3a7a4 Ha BBIYMCIICHHE YIJIOB
MEXIY CKPEIIMBAIOIUMUCA MPAMBIMHA, MEXKIAY NPAMOA M IUIOCKOCTBIO,




MEXY INIOCKOCTSIMH, JBYTPAHHBIX YIJIOB

Boruncnsate 00bEMBI 1 Iiomaiau HOBCpXHOCTCﬁ MHOT'OT'PpaHHUKOB (HpI/I3Ma,

7.14 nupamMpia) ¢ NpUMEHEHHEM (OpMyJl, BBIUMCIATH COOTHOLICHUS MEXKIY
TUTOINAASIMUA TTOBEPXHOCTEH, 00bEMaMU TOJJOOHBIX MHOTOTPaHHUKOB
715 OnepupoBaTh MNOHATUAMH: CHUMMETpPUS B NPOCTPAHCTBE, LEHTP, OCh H
’ IUIOCKOCTh CHMMETPHH, LIEHTP, OCh U TIOCKOCTh CHMMETPUH (PUTYPHI
W3Bnekarp, mnpeoOpa3oBbIBATh M HWHTEPIPETUPOBATH HH(OpPMAIUIO O
7.16 MPOCTPAHCTBEHHBIX TEOMETPUYECKUX (PUTypax, MPEACTABICHHYIO Ha
YepTEe)kax U pUCYHKaX
[IpumensaTh TeomeTpudeckue (GakThl IS PEHICHUS CTEPEOMETPUUYCCKUX
7.17 3a/a4, MPEANONATralluX HECKOIbKO IIAroB pELIEHUs, €CJIH YCIOBHS
MIPUMEHEHUS 3a/1aHbI B ABHOU popme
718 [IpuMensaTs mpocTeillivie NporpaMMHBIE  CPEICTBA W DJIEKTPOHHO-
' KOMMYHUKAI[MOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUECKUX 33724
719 [IpuBoauTE NpUMEpPHl MAaTEMATHYECKHX 3aKOHOMEPHOCTEH B MPUPOAE H
’ JKU3HH, pACIIO3HABaTh MPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE
[IpuMeHsTh MONyUYeHHBIE 3HAHUS HAa MPAKTUKE: aHAIU3UPOBATH peabHbIE
CUTyalluu ¥ MPUMEHITh U3YYCHHBIC TTOHATHS B MPOIECCE MOUCKA PEIICHUS
MaTeMaTU4ecKu c(HOpPMYJIUPOBAHHON MPOOIEMBI, MOJIECITUPOBATh PEATHHBIC
7.20 CUTyallUM Ha $3bIKE TE€OMETPHUH, HCCIEI0BATh MOCTPOCHHBIE MOIEIH C
UCIIOJIb30BaHUEM T'€OMETPUUYECKUX TOHATUN U TEOpeM, ammapaTa anreOpsl,
pemiath ~ NpPaKTHUYECKWE  3aJaud,  CBS3aHHbIE C  HAXOXKICHHEM
F€OMETPUUYECKUX BEJIMYUH
11 KJIACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yJabTATHI 0CBOEHHSI OCHOBHOM
NPoBePSIEMOTr0 .
o0pa3oBaTe/IbHOM MPOrPaMMBbl CpeHero o01ero o0pa3oBanus
pe3yJibTaTa
6 I'eomerpus
OnepupoBaTh MOHATHAMH: LUJIMHAPUYECKas MOBEPXHOCTb, OOpas3yrolne
6.1 UWIMHAPUYECKOW TMOBEPXHOCTH, UWIMHAP, KOHHMYECKas IOBEPXHOCTb,
o0pa3yronire KOHUYEeCKO MOBEPXHOCTH, KOHYC, cepudecKkasi HOBEpPXHOCTh
6.2 PacrioznaBats Tena BpamieHus (IIHHAP, KOHYC, cdepa U 11ap)
6.3 OOBACHATH CIIOCOOBI MOJTyUEHHSI TeJ BPaILCHHS
6.4 KnaccudumupoBars B3auMHOE pactoyiokeHHe chephl U MIIOCKOCTH
OnepupoBaTh NOHATUSAMU: IAPOBOM CETMEHT, OCHOBAHME CETMEHTA, BHICOTA
6.5 CErMeHTa, IIapOBOM CJIOM, OCHOBAHME LIAPOBOrO CJIOS, BHICOTA IIAPOBOIO
CJ1051, IIAPOBOH CEKTOP
6.6 Beruucnsate  00BEMBI W IUIONIAAM  TOBEPXHOCTEHW TEI  BpAIICHUS,




TEOMETPUUECKHUX TEJI C MPUMEHEHHEM (HOPMYIT

6.7

OnepupoBaTh NOHATHSAMM: MHOTOTPaHHMK, BIMCAaHHBIH B cdepy U
OTMCAHHBIN O0KOJIO cdepbl, cdepa, BIUCAHHAST B MHOTOIPAHHHUK WJIH TEJIO
BpaleHUs

6.8

BBIYHCIATE COOTHOMICHHUS MEXKY IUIOMAASIMHU MOBEPXHOCTEH M 00bEMaMuU
MOJOOHBIX TEN

6.9

N3o06paxarh u3zydaemble (GUIypbl OT PyKHM M C IPUMEHEHUEM IPOCTHIX
4epTEKHBIX THCTPYMEHTOB

6.10

BbIonHATE  (BBIHOCHBIE) IUIOCKHE YEPTEXKH W3 PHUCYHKOB MPOCTHIX
00BEMHBIX (UTryp: BHUJ CBepXy, COOKY, CHHU3Y; CTPOHMTH CEUYCHHS TEl
BpalCHUs

6.11

W3Brnekatb, WHTEPIPETHPOBATh M MPeoOpa3oBbIBATH HHMOPMALUIO O
MPOCTPAHCTBEHHBIX TEeOMETPUYECKUX (GUrypax, TMpeACTaBICHHYIO Ha
YepTekax U pUCYyHKaAX

6.12

[IpumensTh reomeTpuueckre (QakThl ISl PEUIeHHs] CTEPEOMETPHUYECKHX
3a]a4, MPENOoaraliiX HECKOJbKO IIIaroB pEeIIeHUs, €CIH YCIOBUS
MPUMEHEHUS 3aJIaHbl B IBHOU (hopMme

6.13

OnepupoBaTh MOHATHUEM: BEKTOP B IPOCTPAHCTBE

6.14

BoInonHAT, IEHCTBUS CIOXKEHUS BEKTOPOB, BBIYMTAHHUS BEKTOPOB U
YMHO)KGHI/IH BeKTopa Ha 4YHucCJo, O6T>SICHHTL, KaKHMH CBOﬁCTBaMH OHHA
o0JrazaroT

6.15

HpI/IMeHHTb IIpaBUJIO MapaJuICJICIIUIICAA IIPU CIIOKCHUU BCKTOPOB

6.16

OnepupoBaTb MNOHATUSAMM: JEKAapTOBbI KOOpPAMHATBI B IPOCTPAHCTBE,
BEKTOp, MOJYJIb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPIAHHATHI BEKTOPA, YIOJI
MEXIy BEKTOPaMH, CKaJISIPHOE IPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE H
KOMILJIAHAPHBIE BEKTOPBI

6.17

Haxomuts cyMMy BEKTOPOB U IPOU3BEICHUE BEKTOpa HAa YHUCIO, YIOj
MEXIy BEKTOPAMH, CKaJSIPHOE IPOMU3BEJICHUE, PACKIAAbIBATh BEKTOP IIO
JIBYM HEKOJUIMHEApHBIM BEKTOpaM

6.18

33.IlaBaTL IJIOCKOCTh YPAaBHCHHEM B HeKapTOBOﬁ CUCTCMC KOOpANHAT

6.19

Pemate mpocreiinme reoMeTpuYecKue 3aJadyd Ha MPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOT'O METO/a

6.20

Pemars 3aJa4d Ha A0Ka3aTCJIbCTBO MAaTCMAaTHYCCKHX OTHOIICHUM WU
HaxXO0KXACHUC TCOMCTPUUYCCKHUX BCJIMYUH I10 06pa3uaM WK ajiroputMam,
MMPUMCHSAA HU3BECTHBIC METOAbI npu peIICHUN CTaHAAPTHBIX
MaTeMaTHYCCKUX 3a1a4

6.21

HpI/IMeHHTB HpOCTCﬁMHC nporpaMMHbBIC CpE€ACTBA U  JJICKTPOHHO-
KOMMYHUKAIITMOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMCTPUICCKUX 3a1a1

6.22

[TpuBoaUTH HpUMEpPbl MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B MpUpOJE U
JKU3HU, paclio3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPHUHU B UCKYCCTBE

6.23

HpI/IMerlTB IIOJIYUCHHBIC 3HAHUA Ha IMPAKTHUKE: aHAJIM3UPOBATH PCAJIbHBIC




CUTyalluu ¥ MPUMEHITh U3YYCHHBIC MTOHATHS B MPOIECCE TIOUCKA PEIICHUS
MaTeMaTHYeCKU CPOpPMYIUPOBAHHON MPOOIEMbI, MOJEIUPOBATh peabHbIe
CUTyalldd Ha S3bIKE TEOMETPUHU, HCCIEAOBATH IOCTPOCHHBIE MOJENIU C
UCIIOJIb30BAaHUEM T'€OMETPUUYECKUX TOHATUN U TEopeM, ammapaTa anreOpbl,
pemiath ~ NpPAaKTMYECKWE  3aJaud,  CBS3aHHbIE C  HAXOXKICHHEM
F€OMETPUUYECKUX BEJIMYUH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KUIACC

Kon
7

Hp()BepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

I'eomerpus

7.1

OcHoBHblEe MOHATUS cTepeoMeTpuu. Touka, mnpsMas, IUIOCKOCTb, MPOCTPAHCTBO.
[TonaTne 06 aKCHOMAaTUYECKOM TMIOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U
CJIEJICTBUS U3 HUX

7.2

B3aumHoe pacrnosioskeHne NpsAMBIX B IPOCTPAHCTBE: MEPECEKAIOIINECS, TapaJlIeIbHbIE
U CKpelmBaromuecs npsmble. [lapamienbHOCTs NOpsAMBIX U IUIOCKOCTEH B
OPOCTPAHCTBC: MapaJlUICIbHBIC MPAMBIC B IMPOCTPAHCTBC, MNAPAJUICIIBHOCTD TpéX
IPSMBIX, NapaJUICIIBHOCTh NPSIMOM M IUIOCKOCTH. YTJBIC COHAIPABICHHBIMU
CTOpPOHAaMH, yrojJl MEXIy IpsMBIMU B IIpocTpaHCTBE. [lapamnenbHOCTh IUIOCKOCTEH:
MapajyieabHbIe IIOCKOCTH, CBOMCTBa NapauieNIbHBIX IUIOocKocTed. I[lpocreiimue
IPOCTPAHCTBEHHbIE (UIYpbl Ha IIJIOCKOCTU: TETpadap, KyO, mapauiesenunen,
MOCTPOCHUE CEUCHUN

7.3

HepHeHI[I/IKyJU[pHOCTI) pr[MOfI N IUIOCKOCTU: MNCPHCHAUKYJISAPHBIC IIPSAMBIC B
IPOCTPAHCTBEC, MPAMBIC MAapPAJUICIIbHBIC U MCPIICHAUKYJIAPHBIC K IMJIOCKOCTH, IMPU3HAK
MEePIEHANKYISPHOCTH TPSIMOM U TUIOCKOCTH, TE€OpeMa O MPsIMOM MEPHEHIUKYJIIPHOU
IUIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YIOJl MEXY NMPSMOM U TUIOCKOCTHIO, TBYTPaHHBIN
yTOJI, IMHEHHBINA Yroll IByrpaHHOro yria. [leprneHauKynsp u HaKIOHHBIE: PaCCTOSIHHE
OT TOYKHU JI0 IUIOCKOCTH, PACCTOSIHUE OT MPSIMOM 110 IMJIOCKOCTH, MPOEKLus (pUrypsl Ha
IIJIOCKOCTh. [IepreHIuKyIIpHOCTh IUIOCKOCTEN: MPU3HAK MEPIEHIUKYJIIPHOCTH JBYX
mockocteil. Teopema o TpEX NMeprneHuKyspax

7.4

[lonsiTiE MHOrOrpaHHHMKAa, OCHOBHBIE DJJIEMEHTbl MHOIOIPDAHHUKA, BBIIYKJIbIE H
HEBBINYKJIbIE MHOTOIDAaHHUKH, pa3BEPTKAa MHOrorpaHHuka. lIIpmsma: n-yrospHas
NpU3Ma, TpaHU M OCHOBAHMs MPHU3MBI, NpsMas U HAKIOHHAs MpPU3MbI, OOKOBas M
IIOJIHAs IIOBEPXHOCTH Ipu3Msbl. [lapannenenunen, npsMOyrojbHbBIN apauIesICIUAIe] U
ero cpoucrsa. [Iupammpa: n-yrosibHas nUpaMuaa, I'PaHd U OCHOBAaHUE INHUPaMUIBI,
OOKOBas M IOJIHAS MOBEPXHOCTh NUPAMU[bl, NpPaBWIbHAs W yCEUEHHas MHUpaMUAA.
OnemMeHTbl Npu3Mbl M nupamuibl. [IpaBuiibHblE MHOTOrpaHHUKU: IOHATHE
MPaBUJIBHOTO MHOIOTPAaHHUKA, IIpaBUJIbHAs IpyU3Ma MW NpaBWIbHAs IHUpaMUIa,
NIpaBUJIbHAS TPEYToJbHAsl MUpaMyUia U NpaBUIIbHBIN TeTpa’ap, KyO. [Ipencrasnenue o
NPAaBWIBHBIX MHOTOIPDAaHHUKAax: OKTa’ap, MAOACKa’aAp U ukocadapyrue CeueHus
IPU3MBI U TUPAMHUJIBI

7.5

CumMMeTpHsi B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSAMOM, TUIOCKOCTH.
OneMeHTbl  CUMMETPUM B NHMpaMuAax, MapajuleleNunenax,  IPaBHIbHBIX
MHOI'OIPaHHHUKaX

7.6

Bbluniciienue 37€MEHTOB MHOTOTPaHHMKOB: pEOpa, auaroHanu, yribsl. Ilnomans
OOKOBOI MOBEPXHOCTH U MOJIHOM MOBEPXHOCTH MPSAMON MPU3MBI, IIJIOLIa1b OCHOBAHUH,




TeopemMa 0 OOKOBOI MOBEPXHOCTH MPsIMOM pu3MbI. [1momans 60K0BOI MOBEPXHOCTH U
MOBEPXHOCTH TMPABHIBHON MUPaMUIBI, TE€OpeMa O IUIOMAAN YCCUYEHHOH NHpPaMUJIBI.
[Tonsatue 06 06bEMe. OOBEM MUPaMHUIBI, IPU3MBI

7.7

[TomoOubIe Tena B mpocTpancTBe. COOTHOMIEHUSI MEXKIY IUIOIMIAIIMU TIOBEPXHOCTEH,
00BéMaMu TTIOTO0HBIX TEI

11 KITIACC

Kox
6

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

I'eomerpus

6.1

[ununapuyeckasi MOBEPXHOCTh, 00pa3ymoIIyue WIMHIPUYECKON MOBEPXHOCTH, OCh
WIMHIPUYECKON MOBEepXHOCTH. LlunuHap: ocHOBaHWA U OOKOBas MOBEPXHOCTD,
o0pa3yrolas U 0Ch, TUIOMIAaIb OOKOBOH U MOJTHON MOBEPXHOCTH

6.2

Konnueckas moBepxHOCTh, 00pa3yromue KOHUIECKON MMOBEPXHOCTH, OCh U BEPIIIMHA
KOHUYeckol moBepxHocTH. KoHyc: ocHOBaHMEe W BeplIMHA, OOpasyiomiass U OCb,
wioniaab OOKOBOW M TOJHON MOBEPXHOCTU. YCEUEHHBIM KOHYC: 00Opasylomue u
BBICOTA, OCHOBaHMs 1 OOKOBasi TOBEPXHOCTh

6.3

Cdepa u map: meHTp, paguyc, IuaMeTp, IJIoNaap MOBEpXHOCTH cdeprl. B3anmHoe
pacnosioxkeHue cepbl W IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe, MO

chepsl

6.4

N300paxkeHune Ten BpaleHus Ha MI0CKOCTH. Pa3BépTka muinHApa U KOHyCa

6.5

KoM06unanmu ten BpauieHus: ¥ MHOTOrpaHHUKOB. MHOTOTrpaHHUK, OITMCAHHBIN OKOJIO
cdepsl, cdepa, BOUCAHHAS] B MHOTOI'PAHHUK, WX TEJIO BPALLCHUS

6.6

[Tonsitne 006 00BEMe. OcHOBHBIC cBOHCTBA 00BEMOB Ten. Teopema 00 00BEME
PSIMOYTOJIBHOTO MapajuieNienuiesia u cieaAcTBs u3 He€. O0BbEM HUIMHIPA, KOHYCA.
O06bEM mapa u wiomaas chepsl

6.7

[TomoGHbIe Tena B mpocTpaHncTBe. COOTHOIICHUS MEXIY IIONIAIIMHU TTOBEPXHOCTEH,
00bEMaMHU TTOTOOHBIX TEN

6.8

Ceuenust munMHApa (MapajjieIbHO W TMEPHEHIUKYJSIPHO OCH), CEYeHHs] KOHyca
(mapannenbHOE OCHOBAHUIO U MPOXO/sIIee Yepe3 BEPIIUHY ), CEUCHUS [1apa

6.9

Bekrop Ha mimockocté u B mpoctpaHcTBe. CIIOKEHHWE W BBHIYMTAHHE BEKTOPOB.
YMHOXEHHE BEeKTOpa Ha 4ucio. Pa3nokeHue BekTopa mo TPEM HEKOMIUIAHAPHBIM
Bektopam. [IpaBuio nmapannenenumnesna. Pemenue 3aad, CBI3aHHBIX ¢ IPUMEHEHHEM
MpaBWI IEUCTBUM C BEKTOpAMH

6.10

[IpsiMmoyronpHasi cucTeMa KOOpAMHAT B TpocTpaHcTBe. KoopauHatel BeKTOpa.
[Ipocreiimue 3agaun B KOOpAMHATaX. Yroid Mexay BekTopamu. CkanspHoe
IIPOU3BEJICHNE BEKTOPOB. BpIUMciIeHHE yITIOB MEXIY NPSIMBIMH M IUIOCKOCTSIMM.
KoopanHaTHO-BEKTOPHBIN METO/I ITPU PEILIEHUHA FEOMETPUUECKUX 3a/1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJBbTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
IMPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeOOBaHUS K NPEAMETHBIM pe3yJbTaTaM 0CBOCHUS
NPOBEPSIEMOr0 | OCHOBHOI 00pa30BaTeJIbHOM MPOrpaMMBbI CPpeAHero 0omero
TpeOoBaHus o0pa3oBaHusi

Brnanenne MeTomamMu 0Ka3aTeNbCTB, AITOPUTMAMU PEIICHHS 3a/ad;
yMeHue (OpMyIHpOBaTh U ONEPHPOBATH IMOHATHUSAMHU: OIpEICIICHUE,
aKCHOMa, TeopeMa, CIIEJCTBHE, CBOWCTBO, MpPU3HAK, JOKA3aTeIbCTBO,
pPaBHOCWIIbHBIE (POPMYJIMPOBKH; NPUMEHITh UX; YMEHHE (OPMYIHPOBATH
o0OpaTHOE M TPOTHBOMNOJIOXHOE YTBEP)KACHHUE, NMPHUBOAUTH NPUMEPHI U
KOHTPIPUMEPBI, HCIIOJIB30BaTh METOJ MAaTeMaTHYeCKOW WHIYKIIUU;
NPOBOANTH J0Ka3aTeIbHbIE PACCYKICHHS MIPH PEIICHUH 337134, OLICHUBATh
1 JIOTHYECKYI0O  TMPAaBHJIBHOCTh  PACCYXJIEHHUH; yMEHHE OIEepHpOBATH
HOHSATHAMHU: MHOXXECTBO, ITOJMHOXECTBO, OIEPAIlMd HAJ MHOXECTBAMH;
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIM  ammapar — Juis
OIMCAHUs PEATbHBIX MPOIECCOB M SBJICHUH M NPU PEIICHUU 3a]ad, B TOM
qHcie U3 IPYruxX y4eOHBIX MPEJIMETOB; YMEHUE ONEPHPOBATH MOHATHAMU:
rpad, cBs3HBINA rpad, 1epeBo, MUK, Tpad Ha TIOCKOCTH; YMEHHE 3a]1aBaTh
U OIHUCHIBATH Tpadbl Pa3IMUHBIMHU CIIOCOOAMU; UCIIONB30BaTh Tpadbl Mpu

PEIICHUHU 3aJa4

YMeHne onepupoBaTh MOHATHUSAME: HATypajJbHOE YHCIIO, ILEI0e YHCIIO,
CTCIICHb C LCJIBIM IIOKA3aTCJICM, KOPCHb HaTypaJILHOfI CTCIICHHU, CTCIICHDL C
palliOHAJIBHBIM IIOKAa3aTCJICM, CTCIICHb C lleﬁCTBI/ITeJ'IBHBIM IIOKa3aTeJIeM,
JIOFapI/I(I)M qucia, CHHYC, KOCHMHYC MW TaHI'CHC IIPOU3BOJIBHOIO 4YHUCIIA,
OCTaTOK IO MOJIYJIIO, PalMOHAIBHOE YHCIO, HPPANUOHAIBHOE YHCIIO,
MHOXKE€CTBAa HATypajbHBIX, IENbIX, PAIMOHAIBHBIX, JIEHCTBUTEIBHBIX
2 YHUCeN; yMEHUE UCTIOIB30BaTh MPU3HAKH JEITMMOCTH, HAMMEHBITUI OOIIHIA
JeNuTeNh W HauMeHblee oOliee KpaTHOe, anroputMm EBkiauaa mpu
pEeIICHUHN 3aJa4, 3HAKOMCTBO C pa3JIMYHbBIMU MO3UIUOHHBIMHU CHCTEMaMU
CUMCTICHHS; YMEHUE BHITIOTHATH BRIUYMCIICHUE 3HAUYEHUH 1 peoOpa3oBaHus
BBIpDOXECHUI CO CTENEHSMU W JiorapudmamMu, MpeoOpa3oBaHus IPOOHO-
palMoOHAJbHBIX ~ BBIPAKEHUW; yMEHHE  OMNEPUPOBATH  MOHATHUIMH:

IOCIC10BATCIIBHOCTD, apI/I(l)MeTI/I‘ICCKaSI nmporpeccusda, reoMCTpUICCKasd




nporpeccusi, OECKOHEYHO YOBbIBaroLass IeOMETpUYecKas Iporpeccus;
YMEHME 3a/laBaThb IIOCJIEJOBATEIbHOCTH, B TOM 4YHUCJIE C IOMOUIBIO
PEKYPPEHTHBIX (POPMYJI; YMEHHE ONEPUPOBATh MOHATUSMU: KOMILJIEKCHOE
4HUCIIO, CONPSUKEHHBIE KOMIUIEKCHBIE 4YHCJA, MOIYJb U apryMeHT
KOMIUIEKCHOTO  4yMcia, (opMa  3amUCHM  KOMIUIEKCHBIX — YHCell
(reomeTpuyeckas, TpPUIOHOMETpUYECKass M anreOpauyeckas); yMeTh
MIPOU3BOJIUTh aApUPMETHUECKUE JEUCTBUS C KOMIUIEKCHBIMU YHCIIAMU;
IIPUBOJUTH IIPUMEPHI MCIIOIb30BaHUS KOMIUIEKCHBIX YHCEN; OIIEpUPOBATh
NOHATHSIMM:  MaTpuna 2X2  u  3X3, omnpenenuTenb  MaTpULbL,

FCOMCTpI/I‘leCKI/Iﬁ CMBICJI OIIPECACIIUTECIIA

YMeHue onepupoBaTh IOHATUSAMU: pPalMOHAIbHBIE, HPPALUMOHAJIbHBIC,
MOKa3aTeJbHbIE, CTETEHHBIC, JOrapu(PMHUECKUE, TPUTOHOMETPUIECKHE
YpPaBHEHHs M HEPAaBEHCTBA, MX CHUCTEMBl; YMEHHE OIIEpUPOBaTh
MOHATHSIMHU: TOXAECTBO, TOXKIECTBEHHOE IPeoOpa3oBaHME, YpaBHEHHUE,
HEPABEHCTBO, CUCTEMAa YPAaBHEHUH W HEPABEHCTB, DPABHOCHUIBHOCTH
YpPaBHEHUW, HEPABEHCTB W CHUCTEM; YMEHHE pelaTb YpaBHEHMS,
HEPABEHCTBA M CHCTEMBl C IOMOLIBIO PAa3JIMYHBIX IMPUEMOB; pEIIATh
YpaBHEHHUs, HEPABEHCTBA M CHUCTEMBI C IIapaMETPOM; IPUMEHSITh
YPAaBHEHHMsI, HEPABEHCTBA, MX CUCTEMBI IJISl PEILIECHUS MAaTEMaTHYECKUX

3a]1a4 U 3a]1a4 U3 pazIu4HbIX 00JaCTe HayKu U peaibHON )KU3HU

YMeHue omnepupoBaTh MOHATHAMH: (DyHKIUS, 4YETHOCTh (DYHKIHH,
MEPUOIMIHOCTD (PYHKIIUHM, OTPAaHHMYCHHOCTh (PYHKIIUH, MOHOTOHHOCTH
GyHKIMH, SKCTpeMyM (QYHKUUH, HauOOJbIIee W HAaUMEHbIIee 3HAUYCHUS
(yHKIMM Ha TIPOMEXKYTKE, HENpephIBHAS (PYHKIHS, aCUMIITOTHI Tpaduka
¢yHKIMH, TIepBasi U BTOpasl MPOU3BOAHAA (PYHKIMH, F€OMETPUUYECKUN U
(U3UYECKU CMBICT TPOW3BOJHOM, TEpPBOOOpa3Has, OINPEeACIEHHBIN
WHTETpA, YMEHHE HAaXOMUTh ACUMNOTOTHI Tpaduka (PYHKINH, YMEHUE
BBIUUCIIATh  NPOW3BOAHBIC  CYMMBI, TPOW3BEICHHS, YacTHOTO U
KOMITO3UIIUN (DYHKIUNA, HAXOIUTh YPAaBHEHHE KacaTeNbHON K Tpaduky
(GYHKIMK; YMEHHE HaXOIUTh IPOU3BOJIHBIC JJIEMEHTAPHBIX (YHKINH;
YMEHUE HCIONb30BaTh MPOU3BOMHYIO Ul UCCICAOBaHUA (DYHKIIHIA,
HaXOJWUTh HAWOONBIIME W HAUMEHBIINE 3HAYCHUs (YHKIUH; CTPOHTH
rpadMKd MHOTOYJICHOB C HCIIOJIb30BAaHHEM armnapaTa MaTeMaTH4ecKoro
aHamM3a; TPUMEHSTh TPOU3ZBOAHYIO JUIA HAXOXKICHHS HAWIYYIIETO
pelieHuss B MPUKIAAHBIX, B TOM YHCJE COLMAIbHO-SKOHOMHUYECKUX U

(bU3MYECKUX 3a/1avax; HaXOAWUTh TUIOMIAAN U 00BEMBI (PUTYP C MTOMOIIBIO




HHTCrpaga, NpUBOAWUTL HNPUMEPbBI MATEMATUUYCCKOrO MOACIIMPOBAHUA C

NOMOILBIO U] depeHIrnanbHbIX YpaBHEHUH

YMeHue onepupoBaTh NOHATUAMU: TpaduK QyHKIUH, oOpaTHast GyHKIUSA,
KOMMO3uusl (PyHKIUH, NuHEHHAas (QYHKOWSA, KBaapaTWudHas (QYHKIHSA,
pauMoHanbHass (QYHKLUS, CTENeHHass (QYHKLUUSA, TPUTOHOMETpUYECKHE
¢byHKIMK, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIHMH, TOKa3aTelbHas W
norapupmuueckas (yHKIHMH; YMEHUE CTPOUTh TpapUKd H3YUYCHHBIX
GbyHKUMHA,  BBINOJHATE  mpeoOpasoBaHust  rpadukoB  (GyHKUIHUH,
UCIOJb30BaTh TPaQUKH JUIsl U3YYEHHUS MPOLIECCOB U 3aBUCUMOCTEH, mpu
peleHny 3a7a4d U3 JAPYruX Y4eOHBIX HPEAMETOB W 3a/1a4 U3 pealbHOU
KHU3HM; BbIpaKaTb (OpMyJaMHU 3aBUCHUMOCTH MEXJIy BEJIUYMHAMU;
WCTIOJIB30BaTh CBOWCTBA M TpapuKu (PYHKUUH [UIS PEeIICHHUsS ypaBHEHHIA,
HEpaBEHCTB M 3ajJad C M[apaMeTpaMiu; H300pakaTh Ha KOOPJMHATHOU

IIJIOCKOCTH MHOKECTBA PELICHUIN YPaBHEHUM, HEPABEHCTB U UX CUCTEM

YMeHue pemarb TEKCTOBbIE 3aJaud pa3HbIX TUIOB (B TOM 4YHCJE Ha
MPOLIEHTHI, AOJIM U YacTH, Ha JIBUXKEHUE, paboTy, CTOUMOCTh TOBapoOB U
yCIIyT, HaJOTH, 3aa4d W3 OOJIACTH YMPABJICHUS JTUYHBIMH M CEMEHHBIMU
(buHaHCaAMM); COCTAaBJATh BBIPAKEHMS, YpPaBHEHHs, HEPAaBEHCTBA U HUX
CHUCTEMBbI MO YCJOBUIO 3aJlay, HMCCJIENIOBATh MOJYYEHHOE pelIeHUuEe |
OLICHHMBATh MPaBAONOAOOHOCTh PE3YyJIbTaTOB;, YMEHHE MOJEIHPOBATh
peajbHble CUTyallMd Ha $S3bIKE MAaTEMAaTHKH; COCTaBIIATh BBIPAXKCHMUS,
ypaBHEHHMsI, HEPAaBEHCTBA U UX CHCTEMBI TI0 YCIOBHUIO 33/1a4H, UCCIIEIOBATh
MOCTPOCHHBIE  MOJEIM C  HUCIOJIB30BAaHUEM  ammapata  anreOpsl,

HMHTEPIPETUPOBATH MOJTYUYEHHBIN PEe3yIbTaT

YMeHue onepupoBaTh MOHATHSAMH: CpellHee apu(pMeTHUecKoe, MeaHaHa,
HauOoJbIlIee U HAMMEHBIIIee 3HAYCHUs, pa3Max, TUCIEPCHs, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMEHHUE M3BJIEKaTh, WHTEPIPETHPOBATH
uHpOpMalKIo, PEJCTaBICHHYIO B TabJIMIax, HAa JUarpaMmax, rpadukax,
OTPaXKaIOIIyI0 CBOMCTBA pealbHBIX MPOIECCOB M SBJIEHUI; MPEICTaBIATh
uHpOpMALMI0O C TMOMOUIbI0 TabIuI] M JAMarpamM; HCCIeI0BaTh
CTaTHUCTUYECKUE JlaHHBbIe, B TOM YHUCJIE C NPUMEHEHHEM TIpauuecKux
METOIOB U 3JIEKTPOHHBIX CPEJICTB; rpa)uyecku Uccle0BaTh COBMECTHBIE

HaOJIIOJICHUS C TTIOMOIIBIO TMarpaMM PacCEeUMBaHUS U JTUHEHHOUN perpeccuun

YMeHne omnepupoBaTh IMOHATHAMH: CIyYaWHBIA OIBIT W CIy4ailHOE
COOBITHE, BEPOSATHOCTh CIYYalHOTO COOBITHS; YMEHHE BBIYUCIATH

BEPOSTHOCTh C HCIOJIb30BAHUEM T'padUUECKUX METOJIOB, IPUMCHSITH




(GOpMyIIbI CHOXEHHSI U YMHOXKEHHUS BEpOSTHOCTEH, (OpMyIiy IOJHON
BEpOATHOCTH, Gopmyiny bepHymiu, komOuHaTOpHBIE (akThl U (HOPMYIIbI;
OLICHHMBATh BEPOSTHOCTU pealbHBIX COOBITHI; yMEHHE OINEepPUPOBATh
MOHATUSAMM: CllydaliHas BEJIMYMHA, pPaCIpPEIEIICEHUE BEPOSTHOCTEH,
MaTeMaTUYECKOE OXHUJAHWE, IUCIEPCUs W CTaHAAPTHOE OTKJIOHEHHE
CllyuallHOM  BENWYMHBL, (QYHKIMU paclpeieiieHus U IUJIOTHOCTH
PaBHOMEPHOT0, MTOKA3aTEIbHOIO0 U HOPMAJIBHOTO PaCIpPEIEICHUN; YMCHHUE
HCIIOJIB30BaTh CBOMCTBA U3YYCHHBIX PACIpENENICHUN Ul peLIeHUs 3a1ady;
3HAKOMCTBO C MOHSATHUSMU: 3aKOH OOJBIINX YMCEN, METOJbl BHIOOPOUHBIX
UCCIIEIOBAaHUM; YMEHHE NPUBOJUTh NPUMEPBI MPOSABICHUS 3aKOHA
OONBIINX YHCEN B TPUPOAHBIX W OOIIECTBEHHBIX SIBJICHHUSAX; yMEHHUE
OIIEpUPOBATh MOHATUSAMU: COYETAHUE, NEPECTAHOBKA, YNCIO COYETAHMH,
YUCJIO  NEepecTaHOBOK; OuHOM  HploTOHA; yMeHHE  NIPUMEHSTh
KOMOMHATOpHbIE (haKThl U pacCyXACHHs IS PELIeHus 3a]ad; OLEHUBATh
BEPOSTHOCTH PEATBHBIX COOBITHH; COCTABISTH BEPOSTHOCTHYIO MOJEINb U

HHTCPIIPCTHPOBATDH HOJ'Iy‘-IeHHHﬁ pe3yjibTaTt

YMeHue omnepupoBaTh IOHATUSAMHU: TOYKA, MpsiMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIUYMHA yIJIa, INIOCKUNA YroJl, IBYTPaHHBINA
yros, TPEXTPAHHBIN YroJl, CKPEINBAIOIINECS MPSIMBbIE, apAJUIEIbHOCTD U
NEPpNCHAUKYIISIPHOCTE MPAMBIX U HJIOCKOCTGfI, Yroia MEXAy IIpsIMbIMHU,
Yroin MeXAy HpsAMOM M IUIOCKOCTBIO, YTOJ MEXAY IUIOCKOCTSIMM,
paccTosiHue OT TOYKM [0 IUIOCKOCTH, PAaCCTOSHUE MEXAY IPSIMbIMH,
pacCTOsHUE MEXKAY IUIOCKOCTSMH; YMEHHE HCIIONIB30BaTh IPHU PEULICHUH
3aaa4 HU3Yy4YCHHBIC q)aKTBI U TCOPCMbI IUIAHUMCTPUHU,; YMCHUC OLICHHUBATH
pa3Mepbl OOBEKTOB OKpY)KAIOLIEr0 MHpa; CTPOUTh MaTeMaTHYECKHE
MOoACIM C IOMOHIBIO TCOMCTPHYCCKUX MOHATHH U BCJIMYHH, pCIIATh

CBA3aHHBIC C HUMU IIPAKTHYCCKUEC 3a1a4n
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YMeHne omnepupoBaTh MOHATUSAMH: IUIOMANb (UTYPBI, 00BEM (QUTYPHI,
MHOT'OrpaHHUK, HpaBI/IJ'IBHLII\/‘I MHOT'OrpaHHUK, CCUCHHUC MHOI'OIpaHHHUKA,
KyO, Tapajenenuren, npu3Ma, OUpamuaa, Qurypa H TOBEPXHOCThH
BpallleHHs, [UINHIP, KOHYyC, Imap, cdepa, IUOmanb cdepsl, MIOLaIb
MOBEPXHOCTH MHUPAMUbI, TMPHU3MBI, KOHyCa, LWIMHIpPA, O0BEM KyoOa,
[PsAMOYIOJIBHOTO MapajulelIeuIeaa, MMUPaMUAbl, IPU3MBI, LIUIUHIpPA,
KOHyca, Iapa, pa3BEPTKa IMOBEPXHOCTH, CEUCHHs] KOHYca W IHIMHIPA,
napajuiefibHbIe OCH WJIM OCHOBAaHHMIO, CEUEHHE Ilapa, IUIOCKOCTb,

Kacamomasca cdeppl, UWIMHIpPA, KOHyCa; YMEHHE CTPOUTh CEUEHHE




MHOTOTpaHHHUKa, M300pa’kaTh MHOTOTPAHHUKH, (PUTYypbl U MOBEPXHOCTU
BpALLEHUs, UX CEUYCHHUs], B TOM YHUCIIE C IIOMOIIbIO IEKTPOHHBIX CPEJICTB;
yMEHHE MPUMEHSTh CBOICTBA F€OMETPUUECKUX (PUTYp, CAMOCTOATEIHHO
(bopMyaHpOBaTh ONpEeNeHHs U3y4aeMbIX (UTYp, BBLABUTaTh THIIOTE3bI O
CBOMCTBaX M MpHU3HAKaX TIEOMETPUYECKHX (Uryp, oOOCHOBBIBATH WIIU
olpoBepraTb HUX; YMEHHE MPOBOJIUTH Kiaccuukauuoo Quryp 1o
pa3IMYHBIM [PU3HAKaM, BBIIOJHATh HEOOXOJUMBIE JIOMOJHUTENIbHBIE

MIOCTPOEHHUS
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YMeHue onepupoBaTh MOHITHSMH: JBUXKEHHE B  IPOCTPAHCTBE,
MapajuIeNIbHBIA MEPEHOC, CHMMETPHS Ha TUIOCKOCTH M B TPOCTPAHCTBE,
MOBOPOT, mpeoOpa3zoBaHue Moa00Ms, TOA00HBIE (UTYPBI; YMEHUE
pacrmo3HaBaTh paBHBIC W TOJOOHBIC (DUTYPBI, B TOM YHCIE B MPHUPOJE,
HCKYCCTBE, apXUTEKTYPE; MCIOJIb30BaTh T€OMETPHUECKUE OTHOILICHHS TIPU
pelIeHnr 3a/lad; HaXOJWTh T'C€OMETPHUYECKHE BEIUYHMHBI (JITMHA, YTOJ,
IO b, 00BEM) TIPU PEUICHUU 3ajad U3 JPYTHX YYEOHBIX MPEJIMETOB U
U3 peadbHOW JKWU3HM, YMEHHE BBIYHCISATh T'C€OMETPHUYECKHE BEIMIUHBI
(mMHA, YrOJN, IUIONIAah, OOBEM, TUIOMAJb TOBEPXHOCTH), HCIIONIB3YS
M3y4YCHHBIE (OPMYIIBI U METOIBI, B TOM YHUCIIC: TUIOMIAJb MOBEPXHOCTU
MUpaMHIBI, TPU3MBI, KOHYCA, IMIMHIpA, Tuiomans chepbl; 00béM KyOa,
MPSIMOYTOJIPHOTO  MapajUIeNeNuIeia, MUPaMUAbI, TPU3MBI, ITHIUHIPA,

KOHYCa, [I1apa; yMEHHE HaXOIUTh OTHOIIEHHE 00BbEMOB MOI00OHBIX QUTYP
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YMeHue onepupoBaTh MOHATUSAMU: MPSIMOYTOJNbHAS CHUCTEMa KOOPAMHAT,
BEKTOP, KOOPJAMHATHI TOYKH, KOOPIWHATHI BEKTOpPA, CyMMa BEKTOPOB,
MPOM3BEICHNE BEKTOpa Ha YHUCIO, pa3lioOKeHHWE BEKTOpa Mo 0asucy,
CKaJsIpHOE TMPOU3BEACHHE, BEKTOPHOE MPOU3BEICHUE, YIrOl MEXIy
BEKTOpaMH; YMEHHME HCIOJIb30BaTh BEKTOPHBIH M KOOPAMHATHBINM METOJ

IJIg PCIICHUA TCOMCTPHUYCCKUX 3a1a4 U 3aJia4 JpYyTUx y‘Ie6HbIX npeamMcToB
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YMmenue BBI6I/IpaTB HO,HXO,I[S[H_II/II‘/JI MCTOJ AJid pCIICHUA 3aJa4r, IOHUMAaHHNC
3HAYUMOCTH MATEMATUKW B HU3YUCHHUH TMPUPOJHBIX H O6HI€CTB€HHI)IX
mpoueccoB u HBHCHHﬁ; YMCHHUC pacClio3HaBaTb IIPOSBJICHUC 3aKOHOB
MaTE€MAaTUuKN B UCKYCCTBC, YMCHUC NNPHUBOJUTH IMPUMEPBI MaTEMATHICCKUX

OTKPBITUN POCCUMCKON U MUPOBOM MaT€MaTHUYECKOU HAyKH




INEPEYEHD 2JIEMEHTOB COAEP)XAHUS, IIPOBEPAEMBbBIX HA EI'D

IO MATEMATHUKE
Kon IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS
1 Yucna v BIYUCICHUS
1.1 Harypanbnsle u nensie yncna. [Ipu3Haky JeIMMOCTH HEIbIX YUCE
12 Pammonaneubie  ymcma. OOBIKHOBEHHBIE U JACCATUYHBIC JpOOM, TPOIEHTHI,
' OeCKOHEUHBIE IEPUOTUIECKUE IPOOH
13 Apudmernueckuii KOpeHb HATypalbHOW cTerneHu. JeWcTBUs ¢ apupMeTHIeCKuMU
' KOPHSIMH HAaTypaJIbHOU CTENIEHU
1.4 Crenens ¢ 1enpiM nokasarenaeM. CTENeHb ¢ pallMOHANbHBIM NoKa3aTeseM. CBOMCTBa
' CTETIEHU
L5 CuHyCc, KOCMHYC M TaHI'€HC YMCIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHT'€HC YHCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecsTuuHble U HaTypallbHbIE JOrapu(Mbl
JlelicTBuTenpHble uucia. ApupMeTHYecKHe ONepalud C  JIeHCTBUTENbHBIMU
1.7 yuciaamu. [IpuOnarkéHHble BEIYUCIIECHHS, IPaBUIa OKPYIJICHHs, IPUKUAKA U OLIEHKA
pe3yJibTaTa BBIYMCICHUN
1.8 [Ipeo6pa3oBanue BbIpakeHUI
1.9 KommuiekcHeie uncna
2 YpaBHEHUsI 1 HEpABEHCTBA
2.1 Lenbie 1 APOOHO-paLIMOHANILHBIE YPABHEHUS
2.2 WppanuonanbHble ypaBHEHUS
23 TpuronomeTpruyeckue ypaBHEHUS
24 [Toxa3zaTenbHble U JOrapuPMUUECKUE YPABHEHUS
2.5 Lenbie u 1poOHO-paIioHaTbHBIE HEPABEHCTBA
2.6 HppaunoHnaibHbie HEPaBEHCTBA
2.7 [TokazaTenpHbIC U TOTapU(MHUUESCKIE HEPABEHCTBA
2.8 TpuronomeTpuieckre HEpaBEHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHHs1, HEpABEHCTBA U CUCTEMBI C ITapaMeTpamMu
2.11 Matpuliia cucTeMbl JIMHEWHBIX ypaBHEHUN. OnpeennTenb MaTpHULIbl
3 OyHKIUHN U TpapUKU




OyHkMs, cnocoObl 3ananus QyHkuuu. ['padux ynkumu. B3zaumuo oOparHble

> ¢ynkuuu. Yérneie n Heu€tHele GyHKmu. [lepuoanueckue GyHkunu
OOnactp ompeneneHuss M MHOXECTBO 3HadeHWH GyHKkumu. Hymm ¢yHKmmm.
10 [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITHH.
' MakcumMyMbl U MHUHUMYMBI (QyHKUuu. HauGonbllee M HauMeHblIee 3HAYCHHE
(YHKIIMU Ha IPOMEXKYTKE
13 CreneHHass (yHKUMS C HaTypaJbHbIM M LeJbIM Ioka3zatesneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa 1 rpauK KOpHS 7-0i CTENEHU
34 Tpuronomerpruyeckue QyHKIMH, UX CBOMCTBA U TpapuKu
3.5 [TokazarenbHas u norapudmuueckast pyHKINU, UX CBOMCTBA U rpaduku
16 Touku paspeiBa. AcuMmMnrTorsl rpadukoB (yHkumid. CpoiicTBa  (pyHKUHH,
' HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBarenpHOCTH, CIOCOOBI 33aHUS ITOCIIE0BATEILHOCTEN
3.8 Apudmernueckas 1 reomeTpudeckas nporpeccuu. @opmysia CI0XKHBIX MPOLIEHTOB
4 Hauana MaTemMaTu4eckoro aHanmsa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIE FIeMEHTAPHBIX (DYHKIHHA
[IpumeHeHne mNPOU3BOAHON K HCCIENOBaHUIO (YHKIMA Ha MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. HaxosxaeHne HauboJblIero ¥ HaMMEHBIIEro 3HaueHus: (QyHKIMU Ha
OTpe3Ke
4.3 [TepBoo6pasnas. UnTerpan
5 MHOX€eCTBa U JIOTUKA
5.1 MHoOXecTBO, ornepaiuu HajJ MHOKecTBamu. Jluarpammel Diinepa — Benna
52 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenbHas CTaTUCTUKA
6.2 BepositTHOCTB
6.3 KombunaTtopuka
7 I'eometrpus
7.1 ®urypsl Ha MIOCKOCTH
7.2 [IpsimbIe ¥ TIIIOCKOCTH B MPOCTPAHCTBE
7.3 MHOrorpaHHuKu
7.4 Tena v MOBEpXHOCTH BpalIEHUS
7.5 Koopannats! 1 BEKTOpEI
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